e

WESTINGHOUSE HANFORD COMPANY

Results of Analyses For:

GENERAL CHEMISTRY “\t‘%‘ B i
Case No. 10-044 & . f,
(TMA/Monrovia Work Order No. A4-10-044) é“hf.‘? G i,i};,q;?,‘_‘;-; -
METALS

Case No. N4-10-102
(TMA/Waltham Wark Order Nos. 54-10-160
& S4-10-161)

RECORD copy

November 23, {994

TMA Master Work Order No. N4-10-102



000001

WESTINGHOUSE HANFORD COMPANY

Results of Analyses For:

GENERAL CHEMISTRY
CASE NO. 10-044
(TMA/ARLI Work Order # A4-10-044)

General Chemistry results are presented
for the following WHC LIQUID samples:

BOD4NG BOD4PO

Norcal Work Order # N4-10-102

Thermo Anaiytical Inc.
160 Taylor Street
Monrovia. CA 91016
(818) 357-3247

Date submitted:

-
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UAGE 1 TMA fNorcal CIIAIN OF CUSTODY ORD 0 N4-10-102

|CVD: 10/24/9%4 DUE: 11/28/94 10/24/94 13:12:17 KEEP: 11/28/9% DISP: o
DAST _ CANPLE _IDENTIPICATION STORRD TESTS for FRACTIONS with work in DEFT: 5T and CATEGORY
0lA-w DOD4ANG UNFILTEREDARLI | wHO4) WH1238 WH1311

01C-W DODANG MS UNFILTEREDARLI | WHO43

0l1D-W BOD4NG ogp UNFPILTEREDARLI | WHO43 wWH128 WH111

L L LR L L L L Y Y R R Py P PR R R R P Ty Py T Y T R R YL R R L LR B LT Rl I R g

RELEASED BY DATE TRANSFERRXD TO DATE RECEIVED DY DATE
- " rd
$rdrmairoweto pfrd fae AL 10/2es [ 1¢f ‘742;2 /ﬂ 122 ‘ﬂ /dl‘as.&z
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DTACK 1 TMA/Narcal CHAIN OF CUSTODY ORD # N4-10-1012

RCVD: 10/24/94 DUK: 11/28/794 10/35/94 14:33:29 KXEP: 11/28/9% DISP: 3
DASH  SAMPLE IDENTIFICATION STORKD TESTS for PRACTIONS with work in DEPT: 70U nnd CATECORY
01 A=W—B0D4NE— UNRILITEAED—ARLE ! WG4 3 wWill2 g . 25 W 4.-"

04 0—W—HODAN—DUR  UNRILTERED-ARLY | WHO4) Wkl g-—WHld1l «

.loIlI......'t.."t.'..tt'..........l'-Ill'...l"...........'...-.lu...tn.j.llIl..l.....l-Il...tt..tl....

03A-W BOD4PO UNPILTERED ARLI | WHO43 wH128 WH131

RELEASKD DY DATE TRARSFERRXD TO DATE ERCRIVED ny DATE
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A

Wastinghouse Hanford

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Fage 1

Company Data Tumaround
E] Priorty
Ceo wztze re Comgany Contact Teuphona Ko. E Rorrma!
S et PH_BUTCVER 529-375-4328 erme
Prz,act Deagnauon Sarrping Locston SAF ho.
2ro.92-.% 200 Aress B94-034
ks Thaet he. Fiald Loghook No - Mathod of Shipmant
pese 026 f2re-1/3 ¢ gutay
Sh.zzed To Otfe e Proparty Mo. _ B.J of Lsding/Alr Bill ko,
Tt WAS-0-00I-3 7 I QIH9ICH
Poas.bis Samphe Hazerdy Ramarks Preservetive iJ
UNOT < kWL L Eoo & poor & Roapus 10nY <2 MCL <2 HuoS <
Typs of
Container prg [ P/ [ |2 743 i) G/P P/G
Ko, of 4 =4
Contalneriel i - 1 -t 1:;4."‘- 1 :‘ [ |- 1 | ¢ - 1
Specisl Hendling and/or Siorage Voiun Qaﬁ r Sig.n
COCy 10 4 BEGREES CENT]GRADE 1000n1 | 5791 ] 250 10001 [ 10001 | $50at~1 1000m| 1000m1
METALS [IC ALEALL-TDS CLP- ROSS [TRITIWM|Tc-99 METALS
(see S.ANIONS-MNITY CYANTDERLPHA/ (eee 5.
1. #1) jF,C1, ETA, 1. #3)
SAMPLE ANALYSIS S04, ND2 (see $.
URFIL- PO& 1. 82} FILTER-
[TERED 14
Sample No. Matiz® | Owte Sempled | Time Samplad [§ 25 57 L3 5 fes v o n T g o7 0 S T O BOPE R e T -
4 DYNG o |relesrsy | osys S NP A ] N
gy DYV v o/i5/9Y | 0Ey) N
CHAIN OF POSSESSION 1 Sign/Print Namee SPECtaLl STRUCTIDNS Matrin *
Ra naoarad By ¢ CotelTime Resalved fiy Date/Time §1: METALS-Ca W3, Ne,C Fe,Nn, 51,41, 015 AR METALS-Selenlun(UNFILTERED) 5 | oy
’{’ “- / (‘ 1230 #2: GROSS ALPKA/BETA;GAMMA SCAW-Co-137,Co-60,Ru-104;Pud38/239/240, |[SE = Sediment
- T4 £ / Sy L0 é T O -14-%1 Sr-90,10TAL URANILM SO = Soid
pEAPe L (3474 il Aphiten 4 / . .
n.f_:.i:}aﬂ Date/ S.O ‘Rasc d By Dets/Time F3: METALS-Cw M3 Na U Fe M ST AL 317 AA KETALS-Selentun{ FILTERED) fyl' - a,"‘:ff,.
W . 0 = Od
- o—c/ .
VP B /o2 3T fo-3bFy  foOpsh . A=A
Ae'incurehad By Data/Mime ﬁl:alv!d By " Date/Mima NOTE: DATA DELIVERABLE-STANDALONE gf : g:: le‘:j;'
T a Taws
Wl = Wips
Re' ~zuished By Dste/Tima Recelved By Date/Tims t - ‘L}QUH _
- sgetation
X = COther
LAECAATORY Received By Thie Date/Time
SECTICN
4 FriAL SAMPLE Disponsl Methad Diepossd By Oste/TMima
CISPOSITION
BC-8000-816 112.97)

DISTRIBUTIOM. Originel Sample  Yallow . Sampler
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| Westinghouss Hanford Paze 1 et
g CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
CO: Company Dere Tumeround
I3
PG wrrne - — Cempeny Cortect Te'sptone No. 5 .ncmy
e T 20 PH_guTCuER 539-375-¢388 Norme!
Frz ect Das 3naton Sampling Locaton SAF ha.
'2'.':-!’-5 200 Areas BFL-035%
e et ha fle!4 Logbook ko —_- Mathod of Shipmant ; ’
_— LS T S 1e2e guEay e
Shccaed Te Olatte Property Ho B 6! Lading/Ak Bl No T
™A \WAS-0-0001- 50 AR TTIY 5203059/
Posebie Sample Hazerde/Ramarks Pressrvative
uWoI<? 0oL & EOo0lL & Ko & MeQ¥» 1219607 < MEL <2 Lls)b X}
Type of
Contalner PLG G P/G p P G/P Gt G/P P/G
Na. af -
Contalnertet L~ v L ¢ Ly -y b1 E s -1 b i
Spec.si Hanalng and/or Storags Vok
CoCL 10 & DEGREES CENTIGRADE 1000m1 | 500 | 250m] | 300m] 110001 [ 160G~} 250ml | 1000m] $000ml
METALS [IC LEAL]-[TDS CLP- GROSS [TRITILM|Tc-99 METALS
{see S.ANICUS-NITY ICYANIDEALPHA/ (see §.
I, M) |F,CL, ETA, 1. %)
SAMPLE ANALYSIE N2 {aee §
wri- poi 1. 1) FILTER -
[TERED FD
Sampie Mo Mutrtx * Date Sampled Time Sampled |7 - 1 ¥ B B 3 ) "-:’ -
o DYPO v | lewag logae \5 S LN X XY
ya DYP/ y Doy sa | ©Pd0 £
Y
CHAN OF POSSESSION I Sign/Print Nemas SPECIAL INSTRUCTIONS Mygtrmy”
Fa re. aned By Dote/Tlme Tre By D“.% #1: METALS-Ca Mz Ko, K Fe W SI AL BI; AA METALS-Selenium(UNFILTERED} 3 . Soil
6‘( oty G g~ |82: GROSS ALPHA/BEIA;GAMMA SCAN-Ca-137,Co-60,Ru-106;Pu238/239/240, SE = Sediru-~
. jods L the. x> in Sr-90,TOTAL URANIUN S0 = Salid
G- Krere, 2 yg LA Beghoten L L7 3. METALS-Ca Mg, Un €, Fe Mn ST AL BE; AR RETALS-Selenfun(FILTERED) {SL = Siudos
Raals By Dltlﬂéﬂgqo / slved By Data/Timae w - Water
. [»] = Qi
ey (0-ar [rsc A oA
Renzusfad By DatslTkme Facetved By CaterTime NOTE: DATA OELTVERABLE-STANDALONE gS = Drum Soids
L = Drum Liguids
/ T = Tieue
4 wi = Wize
Fa' ~2.ahed By Dﬂ.ﬁ"ﬂ" Racslved By Oate/Time L a Liguid
v = Vegataticn
X = Othet
Received By Title DataiTirme
LABCRATORY
SECTION
Dlspcunl Mathod Dispossd By DateaiTime

FUiAL SAMPLE
DiSPOSITION

DISTRIBUTION: Originsl- Seenple  Yaliow - Sampler

BC-8000-828 (17.97)
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?a.hil_'n 10G-TH SHEET ) '
LAS NAME  THAZARLI WIH C AL / Of /
RECEIVED BY (PRINT NAME): =7 /f//-'f/ﬂ/}'?”/ LOG- [N-DAIL LN 7?#
RECEIVED BY (SIGNAIURE) Py DV TS
CORRESPONDING
ICE e ) 3 SANPL ASSIGNED REMARKS :
ST HO. W?L_{J_, SEPA VLE A CONDITION of
# ) [ SAMPLE SHIPMENT ETC
RERARKS ODYN 6 A0 G5y o>
1. Custody Seal(s) en sent —— e Y
Broken /
' 7
2. Custody Seal Nos: '/V//q}\ Y
3. Chawn of Custody @tmbsent' /
Records
4. Trarfic Reports ASOAL/ADsent
or Packing List @
S. mrepidd ; 1/Steker
m l' /Absent*
6. Arr 0111 Ho. QSS'Zgg 3976
7. Sample Tags Presenu /
-
8. Sample Tags /+L\stedmot Listed on ’Q"
Numbers Chain of Custody
9. Sampic Condition: /Broken*/
Leaking -
10.00cs 1nformation Y3s/No*
on custod{ Q
records, Lratfic
reparts . and
sample taqs agree
/0/35“%4 AV,
2
11.0ate Receilved at Lab: 1“7
12.Temp of ice chest 2 *C
Ly
13.Time Received: Q / 3¢
SAMPLE TRANSFER ,
Fraction: YA d
Arca f // / /” / E
|
By: /L/ / !
On: / / \“"‘—-———-_____ . |
* Contact SMO and attpch recogd of nsolulmn
Reviewed By /f XJ‘J' Logboot, Mo —
Dute WLIRE Logbook Face to ’ L
P ORM OC 3

PORM 0D g

Ol eovironinental o service T
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SAHPUL LOG- [H SIET

Lo [

LALL HAME © THAZNUL PAGE -
RECEIVED OY (PRINT NAME): Aicole 2717 LOG- IN-DATE /df/-’—d: [ Y
RECEIVED BY (SIGNANRE). 7/ e ol o T
,¢ CORRE SPOHD ING
ICE CHEST NO. 3 9 £PA SAMPLE ASSIGNED REMARXS :
SAMPLE TAG LAD CONOITION OF
] # ¥ SAMPLE SHIPHENT.ETC
REMARKS : [ j
: 5 t= Ao oY | (=ron S
1. Custody Seal(s) ?‘gags BQ/) '/PO — —
e
2. Custody Seal Nos: Lt // |
3, Chawn of Custody @Msent' /
Records -
~
4. Traffic R p 1Absgnt” /
L resenioge
5. Alr bil) Lrsticker //
sent*”
6. Alr D111 Ho. . 95 52 (SR T V4
£
7. Sample Tags Present/Absent” /
. Sample Ta ListeasNot Listed on
8 N&mcﬁs 9 Cl’u\n QIOCusr.ody /
9. Sample Condition- @/Broken'l /
ing 7
10.0ces information ﬁsﬁ:- /
on custod{
records. Lraffic
roports, and
cample tags aqree /
/ 4
(o f .
11.Date Received at Lab: P oy / 4] 1}!, |
12.Temp of ice chest ° *C / il \
13. Ttme Received: 232 / N‘ ,
SAPLE TRANSFER / ’\\\\7\ L
Fraction: ﬂz /j \ /‘
Area | L / K {/[
t_-___;
On: )
* Contact SMO and regord 9f resnjut 7~ K
Revicwed ﬂf-/%//ﬁi/f ": %Z Logbook Mo, . L
e ST g M (99 Logboak Page Mo w
FORM O]
ORM S0P . 169 2 Tpuaily envranmental services”
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QUESTIONS? CALL 800-23-5385 TOLL FREE.
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X M-

000100
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Suoet .
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Coy : . ’
]
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wl] 1era 54 (] revex g " Sanrver Servce T 1
2] oo |32 [Jrmexmue | 31 [ 000 ar 106 Locanow sanmodr Coty R 70 S S
¥ & % S 8 - Canae 2
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14 ] reoex ruee 4 {7] rrvex e 9 gﬂlﬂ' ; - . X Told Clarges
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~m-uuu R . . _ymmE hamie oo
TRCHT TWO.0AY e LT T
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T TARBILL
PACKAGE
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[FAATAV YN

therun Amnlytien: tae.

RADIATION DOSE RATE SURVEY FORM

Date ¢ /ZS’ /‘f"f comrany 7 /) .]~)..( + (Mul,t):{\“ OTHER 0rD 4 _ 9SS 21 WEAS
Surveyor's Name 1 o L / LAl
Model No. He-210 / ESP-1 Model No. AC-3-7 / LESP. |
Serial Nos, 710289 / 02619 Serial Nos. 407726 / 02628
Calibration Date S l[ 7 ’W Calibration Date “ ZLl l‘? ek
[nstrument Calibration Factor 2 s’-qo/o Instrument Calibration [actor / [/ : ? L")/*’—‘
St Hocation L I i i = i o R e
L
Dackground 1.__' {‘\
Consusicncy -~ ‘ 5 ) )
7. 3802\, S, 130 | s 1 .‘
Smean i |
;

A Ys3 30 o

B I B

"

_ZM;MHOUA:’ LReFf T 4 (;'C; ,-)(' / J b - IJL“ /K'sz |

/O/Z\ /f/‘ | J

o

|
’ Comments : ' ) ‘ 5 /

Al OK ”ZY Approves K [/Itmf?utlf j(//@(/é"/ - <Z(/,¢(,/L0J(ﬁ; |

Not OK Date /Q/Z q’/, y J |

FORM S0P.0OFS 1 Tquaitty enviconmental servicos”
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TE SURVEY FORNM

. L) - .
Date o0 [2€ [5+ comeany M4 Pudmont_ommrorn - 755 0SS GO0
7 D
Surveyor's Name /1&)1_‘ M Nt a3l
Model No. HP-210 ! ESP-1 Model No. AC-3.7 / ESP.|
Serial Nos. 710289 / 02619 Serial Nos. 407726 / 02628
Calibration Date < /1 2 /‘/“f Calibration Date '7// YA
SR SRR
[nstrument Calibration Factor %_,\ . L’{ / Instrument Calibration FFactor AR
i 2 g . 3.7 3.7 C-3.7 | Splitag Activity,
Sample Location “L!'.l‘uo 'l!‘rc?oll? ”g!'ﬂo Q:(l:'??i- ?"%:lur Alll"'M l;:u.li'leg:; an-’:tl_!nyor
niip
Dackground
Co - ~, - Yer P .
nsisiency R X SOy
Smears:
=2
} 7 Ly 2 ()
. o dae (2]
J o il . o - AA
_J,U::E» TN G o y < (@23 £S ¢ /RC é fE NOW [SHD
\ . 4__,_._-4-—'-""4_—’—, ?
b

= —— e i e 0 e ] !

All OK

Not OK

Comments: - " - /
o "V/crwzcuu Suize 7 L Ll M/@W/ |
Approved g'!‘-) Vy

Dae /) /Z’a '/“YC/.

FOAK S0P.075

Tquaiihy niveronimental services”




GENERAL CHEMISTRY RESULTS
CASE NO. 10-044

Sample #s:

BOD4NG BOD4PO

CASE NARRATIVE

The relative percent difference between sample BODANG
and its duplicate analysis was 22.2%¥. The high RPD 1s
due to the very low Fluoride concentration relative to
the difference between the sample and the duplicate.

The holding time was exceeded for the analysis of pH.
Careful review of the QC analysis indicates that the
data is reliable.

No other problems were encountered during sample
analysis. A1l QC results were acceptable.

]’qﬁi&bqékin nguquaif alls /4¢

Maureen Parrish

00001
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T™A I[nc. REPORT Work Order # A4-10-044
Rececived: 10/24/94 11/14/94 16:48:56
REPORT Westinghouse Hantord Company  PREPARED To~rmec Analyfical, nc.
TO 345 Hills BY i3 Taylor jtreet .
Richland, WA 5152 ¥anrov:ia, A _r1016 /?Z{LLUC—-IA.’-'?"’ &M
CERTIFIED Y
ATTEN Ms. Ariana_Colley ATTEN Ms. Carole Harria
PHONE £.3-357-3247 CONTACT MKP
CLIENT WHC SAMPLES _:
COMPANY Westinghouse Hanford Company This repor: 13 “or rhe sole and _axclusive uige of the client
FACILITY £o whom 1t :s _addressed and represents only rhogse samples
herein describea. Samples not destroyed ip teatcing are re-
tajned a miximum of 30 days unless otherwige requesced.
WORK ID SAF ff B94-016
TAKEN By Westinghouse Sratf
TRANS By Fed Fx # 9552158976 &
TYPE Water
P.O. # N4-10-102-8SU-AR
'NVOICE upnder separate caovery
SAMPLE IDENTIFICATION TEST CODES and NAMES used on this workorder
01 BOD4NE ALK Alxalings-
01 BOD4N&_tMS CL Chloride
31 BOD4N6 Duplicate ) Fluoride ' Water
01 BOD4NG NQ2 Nicyite C{quids)
01 BOD4NG Duplicate PQ4 .. Ph ate o L3 da
0} BOD4NA SQ4 % Sulfate ..n Waters)
0] BODANe Duplicatre ILs RDigsolved Solidg
02 Lab Blank WCCLDL Aniong & wet Chem,
a2 LCG WCLCS  Lab Congxral Sample Summar
03 BODAPO WCOCT Quality tUsntye. Summagy
WCQCS Quality "cntrc. Summiary
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TMA Inc. REPCRT Work Order H A4-10-044
Received: 10/24/94 Results by Sampic
SAMPLE ID BOIMNG FRACTION 01 TEST ¢ODE WCCLPL, NAME Anionn & Wet. Chem.
Date & Time ‘ollected 10/19/94 08:47:00 Jateaory
ANIONS AND WET CHEMISTRY - [LIQUIDS
ANALYSIS METHOD RESULT UNITS LIMIT
Chloride 100.0 20.0 mg/ L 4.0
Fluoride 100.0 n.s mg/L 0.1
Phosphate 10Q. 0 «0.4 mg/L 0.4
Sulfate 100.u 104 mg/L 20
Nitrite Nitrcocqen 130 .o ~0.1 meg/ L Ol

FORM [
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™A [nc. REPORT wWork Order H A4A-10-044
Reccived: 10/24/94 Results by Samplc
JAMPLE 1D NROD4MNG FRACTION 01 TEST CODE WCCLPL . AME Anions & Wet Chom.
Date & Time Collected 10/19/94 GB:A7:-00 ilategory

ANIONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD RESULT IINITS MIT

!
Alkalinity 310.1 114 mq/L i N
|

FORM I



Received: 10/24/94a

SAMPLE ID DODMANG

TMA Inc.

REPORT
Results by Sample

0001~

Work Order H A -10-044

HAME Anions & Wet Chom.

FRACTIZ D1¥ TEST CODE WCCLPL
Date « T.me Jollected 10/19/94 08:4°7:00
ANIONS AND WET THEMISTRY LIQUIDS
ANALYSIS METHCD RESULT UNITS LIMIT
Tot. Dissolved sSolids 5001 427 mg/L 5

FORM I

Cateqgory



™A Inc. REPORT Work OQrder HQ\Q Q)-QM]I 8

Heccived: 10/24/94 Regults by Sample
SAMPLE D BOIMPO YRACTION 03 TEST COQDE WCCLIM, HAME Aniong & Wet (heom.
Date & Time Collected 10421794 09:20:00 Cateqorsy

ANIJONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METIICD RESULT UNITS LIMIT
Chloride i00.0 19.3 mg/ L 2.0
Fluoride 100.0 .3 mg/ L 0.1
Phesphate 100, 0 <04 mg/!l. 0.1
Sulfate 100.0 176 ma /L 10
Nitrite Nitrogen Q0.0 0.1 ma/lL 0.1

FORM 1



DNnB01Y

TMA Inc. RKIORT work Ordoer F AM-10-044
Received: 10/24/94 Results by Sampic
SAMPLE [[) BODAPO FRACTION D3R 'EST ODE WOCCLPL, SAME Anionts & Wel Chem.
Date & Time (ollected 10/21/94 09:20:00 Tateqgory
ANIONS AND WET CHEMISTRY - LIQUICS
ANALYSIS METHOD RESULT TNITS LIMIT
Alkaliniey 1101 100 ma L

FORM [



Reccived:

SAMPLE [D

10/24/94

RO PO

™A

Inc. REPORT
Resultno by sSamplo
FRACTION 01C TEST CODE WCCLDLI.

N0

Work Order H AA-10-044

NAME Anions 4 Wet

Chem.

Jate . Time Collocted 18/21/94 09:20:00 vategory
ANICNS ~ND WET CHEMISTRY - LIQUIDS
ANALYSTIS METHCD RESULT UNITS LIMIT
Tot. Dissolved Sol:ds 160.1 666 mg/L S

FORM I
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Thermo Analytical inc.

300 Second Avenue

Post Othce Box 521

Waltham, MA 02254-0521

{617) 890-7200

FAX (617) 890-3883

Novemkber 22, 1994

TMA/Richmond

2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

Quality Control Narrative
SCope

Two water samples were submitted to TMA/Waltham on October 25 and
26, 1994 from T™A/Richmond. The samples were analyzed for the
elements listed on the chain of custody. The analysis was performed
under TMA/Waltham work order S410161.

The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
I1M02. Bismuth was analyzed by flame atomic absorption
spectroscopy.

=]

All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.
Respectfully submitted,

TMA/WALTHAM

5/Z?§q (}g“ov\z 0
oy O e

Steven R. Provencal

Metals Supervisor RECORD COPY

R R



WESTINGHOUSE /HANFORD

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039
Lab Code: SKINER Case No.: N4-10-102 SAS No.: SDG No.: BQOD4ANG
SOW Mo.: ILMO2.1
SAMPLE NUMBER: l.ab Sample ID.
BOD4NS 10161-01S
BOD4NS&D 10161-0182
BOD4ANSS 10161-01035
BOD4PO 101461-023
Were ICP interelement corrections applied? Yas/No YES
Were ICP backqround corrections applied? Yes/No YES
If yes-were raw data generated before
application of background corrections? Yeas/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the

Manager’s designee, as verified by the following signature.
Signature: __)Zézaii__Jggwxjj1gggl__ Name : Steven R. Provencal
Date:

Title: ™Metals Supervisor

COVER PAGE -~ IN ILMO2Z .1



WESTINGHOUSE /HANFORD

1
SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET e e e
]
' BOD4NS&
Lab Name: SKINNER & SHERMAN LABS. Caontract: 68-D2-003% | ___ _ .
Lab Code: SKINER Case No.: N4-10-1028AS No.: SDG No.: BOD4N6
Matrix (soil/water): WATER Lab Sample ID: 10161-01S
Level (low/med): LLOwW Date Received: 10/25/%94
t Solids: c.o
Concentration Units (ug/L or mg/Kg dry weight}: UG/L
A
'CAS No. ! Analyte !Concentration!C! Q M
] ] t ' ] i ]
b s . s i e e S e g I — 1 o e e vy e e vt e e v S v — [ I I [ I
1 7429-90-5 Aluminum 16.6 1U! P
17440-70-2 !Calcium ' 58300 Vo P
1 7439~89~6 | Iron : 8.8 !B! =
17439-95-4 'Magnesium! 16&00 ro P
17439-96~5 |Manganese ! 0.90'U! P
{7440-09-7 |Potassium! 7760 b =
17782-49-2 |Selenium | 8.5 , | P
17440-2%~5 !'Sodium ! 25300 o P
: ICyanide | s8.0 | | 1CA,
17440-21~-3 !'Silicon ! 17400 ' =
17440-69-9 !Bismuth ! 387 ‘U A
r 1 [} ] ] ] 1
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

L S e SR L g S oy S ey WL ey 40 b e, D Tttt T L M e i S . e M. ey . ey L ey S S T S i Y M i b e et S e e e e . o e B e e Bk e S bbb e M

Ty TR Al T S e e o i i e S b g e e S o U e . TN St Y S g M g P o g, A o P M S " PR MM o R ey S o it ekl o g, Ak e B e .

. S —— ——— . — o h ——— —

FORM I - IN ILMOZ .1
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Lab Name:

Lab Code:

Matrix (soil/water):

Leval (low/med}:

2 Solids:

Color Before:

Color After:

comments:

SKINER

PR

WEST INGHOUSE /HANFQORD

1l

INORGANIC ANALYSIS DATA SHEET

SAMPLE NUMBER:

! BOD4PO
SKINNER & SHERMAN LLABS. Contract: &8-02-003% . e
Case No.: N4-10-1025AS No.: SDG No.: BODaNé
WATER Lab Sample ID: 10161-0Q28
LOwW Date Received: 10/25/94
0.0
Concentration uUnits (ug/L or mg/Kg dry weight): UG/L

N R

'CAS No. ! Analyte !Concentration!C, Q Mo

] 1 ] ] ] 1 1

17429-50-5 'Aluminum | 115 '8! P

17440~-70~-2 [Calcium ! 88900 Vo P

17439-89-6 !Iron ' 554 Vo P

17439-95-4 !Magnesium| 26900 o Py

1 7439-946~5 |Manganese)| 9.9 .8, i I

17440-09-7 |Potassium! 10100 Vo P

17782~-49-2 'Selenium ! 1.2 ! ‘P

17440-23~-5 | Sodium . 41200 I ; :

! !Cyanide ! 164 o 'CA

17440-21-3 ,3ilicon ' 16300 . ' :

!17440-69-9 !Bismuth ! 387 YU ‘A

1 | | ] ] | |

COLORLESS Clarity Before: CLEAR Texture:
COLORLESS Clarity After: CLEAR Artifacts:

S S et s S —— T — o S o o S e ey AR i TrTY HER M = T PN 0N ) =YY $PUR R M TN T R S S Y TR FEER e ot o e o e g SR i e e i i e e i e o . P (R M

——— et —

L S Sl T L Ly S oyt A S TR RN S0 i R e S P e LS Ui k. e Pt e e i R S bl PP TEY A A o e TR Y W S e e e A o e i e e, LR L okt e e S LA L T AR - Y T S T Y

FORM T -

IN

ILHOo2.1

3
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Thermo Analytical Inc.

300 Second Avenue

Post COftce Box 521

Waitham, MA 022540521

(617) 880-7200

FAX (617) 890-3883

November 22, 1994

T™A/Richmond

2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

Quality Control Narrative
Scope

Two water samples were submitted to TMA/Waltham on October 25 and
26, 1994 from TMA/Richmond. The samples were analyzed for the
elements listed on the chain of custody. The analysis was performed
under TMA/Waltham work order S410160.

Methodelogy.

The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
IIMO2. Bismuth was analyzed by flame atomic absorption
spectroscopy.

S

All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.
Respectfully submitted,

TMA/WALTHAM

/‘/Z(,L:L\ /i?"rh‘c:t l(’l-o

Steven R. Provencal
Metals Supervisor

RECORD COPY



WEST INGHOUSE /HANFCRD

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE
Lab Name: SKINNER & SHERMAN LABS. Contract: &68-02-003%9
l.ab Code: SKINER Case No.: N4-10~-102 SAS No.: SOG No.: BODaN7?

SOW No.: ILMO2.1

SAMPLE NUMBER: Lab Sample ID.
B80O0D4N7 10160~013
BOD4AN7D 10160-01S82
BOD4ANTS 10160-01D3
BOD4P1 10160-025

Were [CP interelement corrections applied? Yes/No YES
Were ICP background corrections applied? Yes/Mo YES
If ves-were raw data generated before
application of background corrections? vyes/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the laboratory Manager or the
Manager’'s designee, as verified by the following signature.

Signature: O Y Va2 Vi it GO ol 7 5 97 o 0 N Name : Steven R. Provencal
Date: q_w“_”17&5224kfﬁfmwmwm_wmm Title: Metals Supervisor
COVER PAGE - IN ILMo2 .1



WESTINGHOUSE /HANFORD

1

INORGANIC ANALYSIS3 DATA SHEET

Lab Name: SKINNER & SHERMAN LABS.

Lab Code: SKINER

Matrix (soil/water):

lLevel (low/med): LOW

%2 Solids:

0

Concentration

Color Before:
Color After:

Comments:

1
i

'CAS No.

'7440-70-2
' 7439-89-5%
17435-95-4
174T9-96-5
1 7440-09~7
17782-49~-2
17440-23 -5
]

'7440-21-3
'7440-69-9

+

COLORLESS

COLORLESS

Case No.:

17429-90-5

WATER

.0

Units (ug/L

Analyte

'Alumi num
'calcium
vIron
'Magnesium
‘Manganese
Potassium
' Selenium
'Sodium
iCyanide
igilicen
1Bismuth

Contract:

or mqg/Kg dry weight):

Concentration
16.6
59400
&0.6
16900
0.20
7630
8.3
26000

18700
387

Clarity Before: CLE

Clarity After: CLE

68~02-003%

N4-10-1023AS No.:

SAMPLE NUMBER:

|
1
L]
[}

BODB4AN7

SDG No.: BODan7

Lab Sample ID:

Date Received:

AR

AR

FORM I - IN

4

DDVDZOVUVUODUVDODa:

UG/L

101460-0Q15

10/25/94

Texture:

Artifactoc:

ILMO2 .1

2



LLab Name:

lLab Code:

WESTINGHOUSE /HANFORD

Matrix (soil/water):

Level (low/med):

a
B

Solids:

Color Befare:

Color after:

comments:

FORM I

IN

1l
SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET e ettt eeme o e e s o e
]
! BOD4P1L
SKINNER & SHERMAN LABS. Contract: &8-02-003%9 e e
SKINER Case No.: N4-10-102SAS No.: SDG No.: BODAN7
WATER Lab Sample ID: 10160-023
LOwW Date Received: 10/25/%94
0.0
Concentration Units (ug/L or mg/Kg dry weightl: UG/L
.?W_mm”m_wmmm_memmw“mmwmATm"km__MwmwmwwmmwT_ﬁmm__mw“m;w,?
1CAS No. ' Analyte Concentration!C! Q i -
] 1 1 ? 1 1 i
17429~50-5 Aluminum | 16.6 U P
1 7440~70-2 !Calcium | 87100 - P
17439-89-% | Iron ‘ 1.5 8| o =
17439-95-4 !Magnesium! 26300 b P
1 7439-94-5 !'Manganese! 0.%0!U,; =
1 7440-09-7 | Potassium, 10000 o P
17782-4%9~2 Selenium | 3.1 ) P
17440-23-5 | Sodium : 41900 Vo P
H 'Cyanide ! N VNR |
\7440-21~% Silicon | 17000 Vo =
1 7440-69~9 |Bismuth | 187 U VA
1 t r 1 t ' t
COLORLESS Clarity Before: CLEAR Texture:
COLORLESS Clarity After: CLEAR Artifacts:

ILMO2.1

3



300 Second Avenue
Post Gltice Box 521

Waltham, MA 02254.0521
(617) B90-7200
FAX (617) 880-3883

November 17, 1994 RECORD COPY

TMA/NORCAL

2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

Quality Control Narrative

sScope

One (1) water sample was submitted to TMA/Waltham on October 20, 1994
from TMA/Norcal. The sample was analyzed for the elements

specified on the chain of custody. The analysis was performed under
TMA/Waltham work order S4101239.

Methodaloay

The sample was prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program ILM02. Bismuth was
analyzed by flame atomic absorption spectroscopy.

All quality control requirements were met for the sample with
no exceptions.

Please feel free to call if there are any gquestions concerning
the data package.
Respectfully submitted,

TMA/WALTHAM

Vﬁfﬁq ']VWW““‘Q
Steven R. Provencal
Metals Supervisor



WEST INGHOUZE /HANFORD

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: SKINNER & SHERMAN LABS. Contract: &8-02-003%
l.ab Code: SKINER Case No.: N4-10-082 SAS No.: S0G No.: BODAaNI
S0W No.: ILMO2. L
SAMPL.E NUMBER: Lab Sample ID.
BOD4NY 10139-Q13
BOD4NZID 10139-01382
BOD4AN3IS 1L0127-2100

Were ICP interelement correctiocns applied? ves/No YEG
Nare ICP background corrections applied? Yyes/No VYES
If ves-were raw <data generated before
application of backaground corrections? ves/No  NO
Comments:

[ certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contailned
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager’'s designee, as verified by the following signature.

Signature: WW Name : Steven R. Provencal

Date: mm“wwwib0z%ﬁimm_.MM“WMMMM Title: Metals Supervisor

COVER PAGE - IN ILMOZ 1

Uny



WEST INGHOUSE /HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

! BOD4aNZ X
Lab Name: 3KINNER & 3HERMAN LABS. Contract: &8-02-003% | e |
l.ab Code: SKINER Case No.: N4-10-0825AS5 No.: SDG No.: BODA4ANZ
Matrix (soil/water): WATER Lab Zample [D: 10139-01S
l,evel (low/med)}: LOwW Date Recelved: 10/20/74
% Solids: 0.0
Concentration Units (ug/L or mq/Xq dry weight)}: UG/L

f f ,“w_mmsmmwwmmmmwmmmmmmr.TMWMw‘“"?_w?

"CAD Ho. ' Analyte ! Concentration!C) Q ™

17425-90-5 !Aluminum ! C46.4 '8! 'p

'7440-70~2 Calcium | 30100 v P

1 74T7-83%-6 | Iron : 24.¢ 8. P

1 743T9~-95-4 !Magnesium, 2010 Vo =R

'74T9-96-5 'Manganese’ 2.4 B, P

17440-09~7 |Potassium, 83470 o =

17782-49-2 Selenium | 3.9 18! P

1 7440-27-5 |Sodium ' 221060 - =R

: ‘Cyanide ! Vo ‘NR |

17440~21-3 !Silicon X 27700 Vo =R

1 7440-69-9 Bismuth ' 387 VU A

i r [] 1 1 ] |
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color nftaer: COLORLESS Ciarity after: CLEAR Artifacto:

Comments:

un2

FORM I - INM ILMO2Z2.1
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Thermo Analytical Inc.

300 Second Avenue

Past Office Box 521

waltham. MA 02254-0521

/617) 8907200

FAX (617) 890-3883 R E C O P r.") fzo p\{

November 17, 1994

TMA/NORCAL

2030 Wright Avenue
Richmend, CA 94804
Attention: Dan Stuermer

Quality Control Narrative

One (1) water sample was submitted to TMA/Waltham on October 20, 1994
from TMA/Norcal. The sample was analyzed for the elements

specified on the chain of custody. The analysis was performed under
TMA/Waltham work order S410138.

The sample was prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program ILM02. Bismuth was
analyzed by flame atomic absorption spectroscopy.

All quality control requirements were met for the sample with
the following exceptions.

The ICP serial dilution for potassium exceeded the control limit
requirements.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WALT
) “
) N S et v AV Y
Steven R. Provencal
Metals Supervisor



WESTINGHOUSE /HANFORD

COVER PAGE - [NORGANIC ANALYSES DATA PACKAGE

Lab Name: 3KINMNER & SHERMAN LLABS. Contract: &8-02-00C3
t.ab Code: 3SKIMNER Case No.: N4-L0-082 CAS3 MNo.: 330G MNo.: BODaNZ2
S0W No.: ILMOZ . 1
SAMPLE NUMBER: Lab Sample ID.
BOD4AMNZ 10128-013
BOD4NZ2D 10138~-0152
BOD4N23 10133-0103

Were I[CP interelement corrections appliea? Yes/No YED
Were [CPR background correction:s applied? Yyes/No YES
[f ves-were raw data generated before
application of background correcticons? Yes,/No MC
Commentsz:

[ certify that this Jdata packaaqe {s Iin compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detaliled above. Release of the data contained
in this hardcopy <data package and In the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager s designee, as vyerified by the fecllowing signature.

Bignature: __WWWK?VLWM{%WﬁH?Q&ng““ Name: Steven R. Provencal
Date: ////’7/‘7' { ... Title: Metals Supervizor
COVER PAGE - IN ILMO2.1

no1



WESTINGHOUSE /HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA CSHEET

] 1
: BOD4NZ :
Lab Name: SKINNER & ZHERMAN LABS. Contract: &8-D2-003% | s e
l..abb Code: 3KINER Case No.: N4-10-082SA3 No.: SOG No.: BOD4aNZ
Matrix (soil/water): WATER Lab Sample I[D: 10138-01S
Level (low/med}: LOW Date Receilved: 10/20/%4
% Solids: 0.0
Concentratisn Units (ug/L or ma/Kg dry weight): UG/L
- S - "_mwwmmmme{“mmwMWEmmT
'CAS No. ‘ Analyte !Ccncentration,C, Q Mo
! ' ] ] ] 1 ]
'7429-90-5 'Aluminum | Tle.6 U p o
1 7440-72-2 Calcium | 289200 S =
' 7437-8%-¢4 'Iron ! 122 - P
17439~9%~a Magnesiumi 8430 Vo =
174%7-95-5 !Manganese'! 0.20U. P
17440-0%~-7 'Potassium! 7720 VL E =
'7782-49-2 'Selenium | .1 3} o =B
17440-22F~-5 ! Zodium ! 21000 P P
! ‘Cyanide ! 39.5 | | cA
'7440-21-3 3ilicon | 26000 - ‘P
17440-65~-9 |Bismuth ! z87 Wy VA
] 1 1 I 1 1 |
L PP | 1 ] ] A i
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color after: COLORLEZS Clarity aAfter: CLEAR Artifacez:
Commentz:
FORM I - IN ILMOZ . L



) Page 1 of 1
Westinghouse Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
CUmPﬂﬂY Dats Tumaround
Cabactor Company Cantact Telephons N [] rionry
any slephone No.
AT Sin pest PH BUTCHER $09-376-4388 L] Hormat
Project Deslgnation Sampling Locstion SAF No.
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PUME~ Ery -1/25" EMERY
Shipped To ¥ Offaits Property No. NN of Lading/Ak BUl Ko.
™A WaAs-0O-000\)~"17) Yo 35491k
Posiaibls Sample Hatards/Remarka Pressrvative
NOJ<2 X00L 4 EOGL 4 EQOL & > 03 < cl <2 03«2
Typs of
Container | psg 6 | P P p are |G G/P BLG
Ho. of _..'—_
Conmsbwrted }- g -y b1 b+ b1 Eg b1 [ o
Spscial Hendling and/or Storsge Voluma
COOL TO 4 DEGREES CENTIGRADE 1000mi | 5000] | 250ai | 300! | | 1000m) | 50ml | 1000ml 1G00m|
METALS |iC LKALI-IDS  KCLP~ [GROSS [TRITIUNM{Tc-99 KETALS
(oee S.ANIONS-MITY CYANIDEALPHA/ . TITHR R
1. 8 e, EIA, 1. 1)
SAMPLE ANALYELE 04, K02 (see §.
NFIL- 1. #2) ILTER-
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aeer- .
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WESTINGHOUSE HANFORD COMPANY

Results of Analyses For:

GENERAL CHEMISTRY
CASE NO. 10-035
(TMA/ARLI Work Order # A4-10-035)

General Chemistry results are presented
for the following WHC LIQUID sample:

BOD4N2

Norcal Work Order # N4-10-082

Thermo Analytical Inc.
160 Taylor Street
Monrovia, CA 91016
(818) 357-3247

Date submitted:

P15




PAGK 1

RCVD: 10/18/%4

THA/Norcal

10/18/954

0noon:

TNAIN OF CUSTODY ORD # N4 -10-082
13:15:40 KXKEP: L1/22/795S DISP: =

TRSTS for FRACTIONS with work in DEPT: SO and CATECORY

DASTT -AMPLE
0l1A-W BOD4N2

Wno43l wi12a WH131

01D-W BOD4N2

DUKR: 11/21/94
IDENTIFPICATION STORKD
UNFILTERED ARLI
M3 UNFILTERED ARLI
pgp UNFILTERED ARLI

WHO42 wWH1248 WH131

L L LR L L L L L LR Y L L P L e Y Y Y P R P N P PR R R PN LR R PR LR RN TR L o R iy

RELEASED nhY DATE TEANSYEERED TO
Pln oo 010 10012 Jo4 ARLY

DATE RECEYYRD NY DATE

SIRTT DT T lbett _ il

o
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Proveeve™® bume<z kool & koo & Foo & pecss1zeuny (z‘l Mot @ wg3<2 J -
Type of
- Contairat P/G & PLG £ 4 £re 4] 74 i Jir ]
Ha. of - L
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10 & DELRELE b £ 10Comt ] S0Owl ] 250w 3 S 10591 11C00rt ) 250m) 14 i 1000m{
ETALS JIC LRALL-[TDS KLP-  KGRCSE TRITIUNTC METALS
(oee §.ANIONS:RITY CTANIDEAL PAAS 1o §.
1. My [f.cl ETA, 1. £3)
SAVPLE ANALYSS ,ﬂoz en §.
SHE 1. 0 FILTER -
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sEPLL LG I s
LAB HAME  THAZARI Fe sy AGE / i /
RECEIVID BY (PRINT NAME) Ay, 20 o oy LOG- 1K DATL Wy, diad
e
RECEIVED BY (SIGNATURE). b S5, L, G
d CORRE SPOND I NG
/ PL ASSIGNED REHARKS .
ICE CHEST NO. fRr R SAHLE LA CONDITION O
¥ ¥ ] SAHPLE SHIPHENT £T7C
yen
ReaKs. (ke
I. Custody Seai(s) /Ansent* [JoDYn 2 fero03 S éﬁ—"—"(-”
/Broken
el -
2. Custody Seal Nos: /V//J— %
3 Chain of Custody Pr'es_“epw\nscnt' /
Records C/ 7
/
=
4 Trattic Reparts (Prosene/Absentt :
or Packing List /’
5 Ar n PH/Shicker / ?
fAhsent* / '
|
6. Arr biil No. __Z-S—:)wZJ‘{'(;?/U // |
7 Sample Tags F"esent(@{cmb / &P
8. Sample Tags /[/”{ Lrsted/Not Listed un / s ¢ (r/f}’ |
Numhers {han of Custody / T ]
! F!
9. Sumple Condition iEEEcUUroken'/ / :
Leaking - )
10.0ocs Information CIrsinge /
on custod
recoerds . {rarru' /
reportt . und )
Lamplie tgs agree /' :
11.04te Received at Lab: _/U/?/f 7 / |
12.Temp of 1ce chest P °C / ‘
p .
13. Thme Heceirved: < /)76) /
SAMPLE TRANSFER /
Fraction f L / i
Area #. f // L ;
\
By / 7
00 [AAREN !
* Contact SMO and attach record of reselution / o
Heviewnd By ﬂZMMLLH—v—- ;ﬂb-.’/&l,/,z | onbook No /] ‘L/L
Date Ly Lodbook Page Mo J /]
Fre 6 '
FORM 0P 1ny 7 Uty oo v



OQUEKNIEHT DENVEKY

Stgnature Security Service,

00004 A

Contractor OFF'SITE {To be obtained fizN;:Oo;E:?’Y MANAGEMENT)
WHC PROPERTY CONTROL ANIS - O -N00\~ 177
PART 1 - TO BE COMPLETED BY ORIGINATOR
Dapartmant ER En + s.?.fgld t‘[\:g S ]
The following itema ars 10 be shippad from m Contractor [ vendor
Routing ] prepaid 1 callact
Shipped to THA/NORCAL Off-site Custodian
Compeny 2030 Wright Ave
Address  Richmond, CA 94804
, On-site Custodian Payrolt No.
City State Zip Code .
Country
Quy. Property No. Descrption Unclude M-nuf:u;u'rc Namse, Model, Serial No.) Aoquisition Cost
1 Sample #: 3OD “INB. RODNVE
Cooler [D: GSUMISY
T Polycooler with groundwater samples packed in wet ice and N/A
tbs vermiculfte
b---_:_- ------------------------------------------------------------------ ,. -------- L -----
T ,
Cooler IDY
Polycooler with groundwa acked 1n wet ice and N/A
1bs vermiculfte
D Classitied D Unclassified D Shipped Under DOE Contract D Shipped Under Contractar’s Use Parmut Contract

Necansity for the off-site use of this property amp i Tng SUDDO"".S RI]FS work in the ~A7Y) AUVIA
D Required for Project Work. List Project No.

D Businees Trip

D Off-site Amsignment

D Shipment to Subcontrector. List Subcontract No,

D Othar (Flesse specify)

B111 of lading #

1490 V13 21 n

CERTIFICATION OF THE RADIA TION MONITORING RELEASE MUST 8E SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TQ SHIPPING.

RM Clesrance for Public Relesse RM Survey No. Date
LK oF{ 132 o1 3,54
Locsuon of and Contact tar Property (Names/Phone No./8Bldg./Areal .
P. H. Butcher (509) 376-4388
Date Raady tor Shipment Coet Code 10 be Charged PLY Y Approximatas Date This
10~ 1= S8418- ey / Property wili be Returnad

Originated By Date Aughybrized f \ Data

™NT WHITIFN 101794 Z,! ) 10 T

£
Property Representalive Signaturae Date ?rop.rty M.naqamanl Approval Date
/] L Al Sl Wty
PART U - TO BE COMPLETED BY SHIPPING
Authornized Shipping Signature - Date
- / R
. F A B A

DISTRIBUTION (AFTER FINAL SIGNATURES}

[

White - Proparty Managemant

Yellow - Shipping

Green - Accounts Payable

Pink - Criginator

Goldenrod - Property Managament

i

54.3000-479 {(01/94)
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Thne A 1 ueeal Bne.

RADIATION DOSE RATE SURVIELY FORM

Date e COMPANY 7208 JG coretoah L C ) ot oro w STV 21N 5970

Surveyor's Name A./d?t_/bz-//’: . wadd
Model No. HP-210 / 1:5P-1 Model No. AL-3-7 / ESP-1
Serial Nos. 710289 / 02619 Senal Nos. 407726 / 02628
Calibration Date </ ?] Vv d Calibration Date 7 / /2 /f_'-/
{nstrument Calibmtion Factor 'R i O/Q Instrument Calibration {actor ¢ 7 %
R R e I - e e

nCle

Background ‘?( é Z—-

Consulency

Caps
)\
NN

Livo | 25&% S5,97€ | /4,

Smears

P /3 0)
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GENERAL CHEMISTRY RESULTS

CASE NO. 10-035

Sample #:

BODANZ

CASE NARRATIVE

No problems were encountered during sample analysis.

A1l QC results were acceptable.

jZ;ZZELuQLLZr\ 452;/1/>4<z/2: ”ﬂ67/9ﬁ7

Maureen Parrish

000007
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‘I'MA Inc. REPORT Work Order # Ad-10-03%
Reccived: 10/18/94 11/14/94 16:48:38
REPCAT Wescinghouse Hantord Company PREPARED Thermo Analvytical, :nc
T3 345 Hills BY 160 Taylor dtroet . P
Richland, WA 4993182 Monrovia, A 1014 ',/'a.a,ug,n ﬂ(z/?ﬂw—ja
JERTIFIED HY
ATTEN Ms. Ariana olley ATTEN Ma. Carole Harrin
FHONE H18-157-1247 CONTACT MKP
CLIE!TT WHC SAMPLES .
COMPANY Westinghouse iantord Company This report 13 tor the taole ana exclustiee use of the ciiont
FACIL-TY Lo whom ir 1g addressed and ropregents —i.y rhoge samples
herein described. Samples not destroyes :n testing are ve-
tained a maximum of 310 days vniess otherwise requested.
WORX 2 SAF # B94-016
TAKEN By Westinghouge Staff
TRANS By Fed Ex H# 9552158910
TY?PE wWater
P.O. 2 N4-10-0N82-SU-AR
INVCIZZI unger reparate rover
SAMPLE IDENTIFPICATION TRST CODHRS and NAMKS used on this workorder
01 BOTaN2 ALK Alkalinity
21 BOTsnT S [ Chloride
23 BOCSNZ Tuplicare F W Fluporide in Water
Q1 BODiNZ NO2 N i Li jds
01 BODsNY Duplicate PQ4_L Phosphate n Liguida
Q0] BOD4N2 SQ4 W _Sulfate (in Waters)
91 HBOCsN2 Cuplicate DS Dissolved Solijds
Q2 Lab 3lank WCCLPL, Anions & Web Chem.
N2 1L.ce WCLCS  Lab Control Sample Summary
WCQCD  Quality control Summary

WCQCS gyality Control Summary




000010

TMA Inc. REPORT wWork Order # AM-10-03%
Reccived: 10/18/94 Resulta by Sample
SAMPLE [D DNODANZ FRACTION 0O1A TEST CODE WCCLPI, JAME Anjons & Wet Chem.
Date &« Time (>llected 10/14/94 09:32.00 Cateqory

ANIONS AND WET CIlEMISTRY - LIQUIDS
ANALYSIS METHOD RESULT UNITS LIMIT
Chloraide i00.0 9.9 mg/L 2.0
Fluoride 300.0 7.1 mg/L 0.1
Phosphate 300.0 0.4 mg/L 0.4
Sulfate 300.0 20 mg/ L 10
Nitrite Nitrogen 100.0 PRVIND mg/L 7.1
I

FORM I
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T™A Inc. REPORT Work Order # A4-10-03%
Reccived: 10/18/94 Repults by Samplce
SAMPLE [D BODAN2 FRACTION 01D TEST CODE WCCLEI, HAME Anions & Wet Chem.
Date & Time <ollected 10/14/94 09:132:00 Cateqory

ANIONS AND WET CHEMISTRY - LIQUIDS

ANALYSIS METHOD RESULT UNITS LIMIT
Alkalinity 110.1 108 ma /L 2

FORM I
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™A Inc. REPORT work Order # A4-10-035%
Received: 10/18/94 Regults by Sampic
SAMPLE ID RODAN2 FRACTION 01V TEST (‘ODE WCCIPL . AME Anions & Wet Chom.
Date & Time ollaected 1014794 09:32:00 tategory

ANIONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD RESULT UNITS LIMIT

Tot. Dissolved Solids 160.1 256 mg /L 5

FORM I
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December 16, 1994

Ms. Doris Ayres

Bechtel Hantord Company
345 Hills Street, Room 22A
Richland, WA 99352

Ref: TMA/Richmond N4-10-084-7417 RECORD COPY

Dear Ms. Ayres:

Enclosed is the data report for the two liquid samples designated as SAF B94-036. received at
TMA/Richmond on October 18, 1994. Resuits are given for gross alpha, gross beta. tritium.
strontium-90, technetium-99, total uranium, isotopic plutonium. and gamma scan analyses.
The data package is paginated | through 358.
Please call if you have any questions concermng this data.
Sincerely,

77 of £l -/;44; et T

N. Joseph Verviile
Prograin Manager

TMA/Richmond
NIV
Enclosure: Data Package



TMA/Richmond

Report N4-10-084-7417 Westinghouse Hanford Company
Sample Delivery Group 7417 P.O. MBH-SVV-069262
Case Narrative December 16, 1994

1.0 GENERAL

TMA/Richmond Sample Delivery Group 7417 is comprised of the two liquid samples
designated as SAF B94-036 delivered under field logbook No. EFL-1125.

2.0 ANALYSIS NOTES

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Gross Alpha Analyses

The relative percent difference in the results for sample BOD4N2 and the duplicate
analysis was 200%, greater than the 3¢ limit of 83%. The originai and duplicate
samples were recounted and the results confirmed.

Gross Beta Analyses
No problems were encountered with the analyses.

Tritium Analyses
No problems were encountered with the analyses.

Strontium-90 Analyses
No problems were cncountered with the analyses.

Technetium-99 Analyses

All samples . cxcept the reagent blank were counted for less than the required 50
minutes and as a resulit the sample MDA's were greater than the RDL. Both samples
and the laboratory control sample contained technetium activity much greater than the
RDL therefore the elevated MDA's are not considered a problem. The recovery for
the laboratory control sample was 83 %, outside the 3o limit of 84-116%. but within
the Westinghouse Hanford guidelines of 80-120%.

Total Uranium Analyses
No problems were encountered with the analyses.

I[sotopic Plutonium Analyses
Sample BOD4N2 was counted for less than the required 700 minutes. The sample
MDA was less than the RDL despite the short count time.

Gamma Scan Analyses
The MDA's for cobait-58. iron-59, and europium-|55 were greater than the RDL's.

TMA



TMA/RICHMOND

N410084-01

SAMPLE DELIVERY GROUP 7417

DATA SHEET

BODANZ

SDG 7417

Client

Contact N. Joseph Verville

Contract

Wegringhouse Hanford

MBH-SVV-069262

Lab sample i1d N410084-0C1 Client sampie id BOD4NZ
Dept sample id 7417-001 Location/Matrix 200 Areag LIQUID
Recelived 10/18/94 Collected 10/14/94
Custody/SAF no EFL-1125% B94-016
RESULT 2¢ ERR MDA RDL QUALI -
ANALYTE CAS NO pci/L (COUNT) pCi/L pCi/L FIERS TEST
Gross Alpha Alpha 31 5.2 2 3 80A
Gross Beta Beta 7%0 11 3 408
Tritium 10028-17-8 7170 220 joo 400 H
Strontium 99 10098-97-2 -0.17 0.14 0.2 i ug Y
Technetium 99 14133-76-7 1200 45 g 5 TC
Total Uranium (ug/L) 7440-61-1 1.5 0.22 0.01 G.1 u_rT
Plutonium 238 13981-16-13 0.017 J.026 0.05 0.05 U PU
Plutonium 239/240 0.004 J.oLr7? 0.04 0.0% a PU
GAMMA SCAN ANALYTES U
Sodium 22 13966-132-0 g 10 u GAM
Potassium 40 11966-00-2 U 200 u GAM
Manganese %4 11966-31-9 u 190 18] GAM
Iron 59 14596-12-4 U 30 30 U GAM
Cobalt 58 11%81-218-9 4] 10 20 u GAM
Cobalt 60 10198-40-0 18 13 20 GAM
Niobium 94 14681-63-1 u 10 4] GAM
Ruthenium 103 13968-53-1 u 20 u GAM
Ruthenium 106 13967-48-1 U 100 u GAM
Tin 1113 13966-06-8 U 10 u GAM
Cesgium 134 13967-70-9 u 10 u GAM
Cegium 117 10045-97-3 u 10 20 U GAM
Cerium 144 14762-78-8 ) 60 u GAM
Europaum 152 14683-23-9 u 20 40 9] GAM
Europium 154 15585-10-1 U 20 40 94 GAM
Europium 155 14391-16-1 U 3o 40 u GAM
Radium 226 13982-63-3 u 20 g GAM
Radium 228 15262-20-1 u 50 u GAM
Thorium 228 14274-82-9 U 20 U GAM
Lab 1d TMANC
Protoccl WHC-HASM-1
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION O )l Jersion 3.04
Page 15 ~ Report date 12/16/94




TMA/RICHMOND

SAMPLE DELIVERY GROUP 7417
N410084-01 BOD4N2
DATA SHEET, cont
SDG 7417 Client Westinghouse Hanford
Contact N. Joseph Verville Contract MBH-SVV-069262
Lab sample id N410084-01 Clienct sample id BOD4N2
Dept sample 1d 7417-001 Location/Matrix 200 Areas LIQUID
Received 10/18/94 Collected 10/14/94
Cuscoedy/SAF no EFL-1125 B94-036
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/L {COUNT) pci/L pCi/L FIERS  TEBST
Thorium 232 T440-29-1 u 50 §) GAM

DATA SHERTS
Page 2
SUMMARY DATA SECTION
Page 16

Lab id TMANC
Protocol WHC-HASM-1
Version Ver 1.0
Form DVD-DS
Vearsgion J_ 04

i
() &2#3 Report date 12/16/94




TMA/RICHMOND

SAMPLE DELIVERY GROUP 7417

N410084-02 BOD4Né&
DATA SHEET
SDG 7417 Client Weacinqghouge Hanford
Contact N. Joseph Verville Concract MBH-SVV-069262

Lab sample id

N410084-02

Client sample id BOD4N&

Dept sample id 7417-002 Location/Matrix 200 Areasg L 1D
Received 10/24/94 Collected 10/19/94
Custody/SAF no EFL-11265 B94-036
RERSULT 2a BRR MDA RDL QUALI -
ANALYTE CAS NO pCi/L  {COUNT) pci/L pCi/L FIERS TEST
Gross Alpha Alpha 5.2 1.6 2 3 0A
Gross Beta Beta 460 8.3 2 4 80B
Tritium 10028-17-8 610 250 300 40¢C H
Strontium S0 10098-97-2 [+] 0.41 0.2 2 u Y
Teachnetium 99 141313-76-7 6§90 19 7 5 TC
Total Uranium {(ug/L) 7440-6l-1 2.4 Q.36 0.01 0.1 u_T
Plutonium 238 13981-16-13 -0.004 0.011 0.02 G.05 U PU
Plutonium 239/240 0.002 0.008 0.02 0.05 5} PU
GAMMA SCAN ANALYTES U
Sodium 22 139%66-32-0 3] 10 u GAM
Potassium 40 13966-00-2 U 200 u GAM
Manganese 54 13966-31-9 u 10 U GAM
Iron 59 14596-12-4 U 40 ig §) GAM
Cobalt 58 13981-138-9 U 10 20 u GAM
Cobalt 60 L0198-40-0C 21 14 20 GAM
Niobium 94 1l468B1-63-1 u 10 u 3AM E
Ruthenium 103 13968-%3-1 U 20 U GAM :
Ruthenium 106 13967-48-1 U 100 u GAM |
Tin 111 11966-06-8 u 20 9) GAM
Cesium L34 13967-70-9 u 10 U GAM
Cesaium 137 10045-97-3 U 10 290 ) GAM
Cerium 144 14762-78-8 u 70 u GAM
Europium 152 14683-23-9 u 30 40 u GAM
Europium 154 15585-10-1 u 20 30 U GAM |
Europium 155 14391-16-3 u 10 14 u GAM i
Radium 226 13982-63-13 ) 30 u GAM .
Radium 228 15262-20-1 §) 60 u GAM i
Thorium 228 14274-82-9 u 20 8 GAM

DATA SHEETS
Page 3
SUMMARY DATA SECTION
Page 17

(o)
A

Lab id TMANC
Protacol WHC-HASM-1
Vergion Ver 1.0
Form DVD-DS
Vergion 1,04

Report date 12/16/94




TMA/RICHMOND

Lab sample id N410084-02
Dept sample id 7417-002

SAMPLE DELIVERY GROQUP 7417
N410084-02 BOD4NG
DATA SHEET, cont
SDG 7417 Client Westinghouge Hanford
Contace N, _Joseph Verville Contract MBH-SVV-069262

Cljient sample id BOD4NS

Locaticon/Matrix 200 Areas LIQUID
Received 10/24/94 Collected 10/19/94
Custody/SAF no EFL-112% B94-036
REBSULT 2¢ ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/L {COUNT) pCi/L pci/L PIERS  TEST
Thorium 232 7440-29-1 U 60 U GAM

DATA SHRETS
Page 4
SUMMARY DATA SECTION
Page 18

0 24

Lab id TMANC
Protocol WHC-HASM-1
Version Ver 1.0
Form DVD-DS

Versicn 3. 04

Report date 12/16/94




Westinghouse Hanford

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

of 1

Psge 1

Company Dete Tumaround
[] riorey
Collector - Company Cantect Telephone No. E N |
J S opes PH_BUTCHER 509-376-4388 ome
Praject Designation Sampling Location SAF No.
200-BP-5 200 Aress B9L-034
lca Chast No. Fisld Logbook No. _ Maethod of Shipmaent
Comby Fryg-133 EMERY
Shipped To Otwite Propaerty No. A Bill of Lading/Air Bill No. :
THA WAas-C-COCY - 17 YO A1 354
Possibls Sampls Hazarde/Remarks Preservative L L
NO3<2 1000t & kcooL & COOL & NaOH> T2HNOS <2 MCL <2 NOI<?
Typo_ol
Cantainer P/G G P/G P P G/P Gs G/P P/G
No. of -
Conteinerlel |~ 4 —~1 -1 L1 L1 E s 1 F - 1
Special Handling andjor Storage Vol
COOL _T0 & DEGREES CENYIGRADE 1000m! | S00m!_| 250ml | 500wl {1000ml | 1000mt | 250mt | 1000mt 1000mt
METALS |IC LKALI-{TDS CLP- GROSS [TRITIUMITC-99 METALS
[csee s.Janions-pery ICYANIDEALPHA/ (see 5.
1. ) |F Ct, ETA, I, ¥3)
SAMPLE ANALYSIS L MO2 (see . .
UNFIL- 1. #2) FILTER-
ﬂTERED ED
Sampla No. Matrix® Date Sampled Time Sampled | L
80 DyN2 v /O//?/fy ¢y 34
B0 Dq/v.; '] /O/f(f/gy ()?J-)-
CHAIN OF POSSESBION SigrnyPrint Names SPECIAL NSTRUCTIONS Matrix*
Relnaulshad B 7 Dete/Time A 8 DeterTt #1: METALS-Ca, Mg, No, K, Fe Nn, ST AL, BE; AA METALS-Selenium{UNFILTERED) S = Soll
einquished By~ ‘; ~ ‘ y; /’ 03¢ 5 1#92: GROSS ALPHA/BETA;CAMMA SCAM-Cs-137,C0-60,Ru-106;Pu238/239/240, |SE = soimert
gl L 15 Jrp /5y £ TYST f) . S5, |ST-90, TOTAL URANILM SO = Sold
,{_I(. ey oL Sew T 7 el Lhedbidton SZZL 2 Lyy W TALS-Co, Mg, No, K, Fe n, ST, AL 81; AR NETALS-SelentunCFILTERED) SL = Shudge
04 = N
.- R - o = Oil
Bihes 1€ 175 2y [e7é-94 jreT) A= Ar
5 Relinquis! By Date/Time feceived By Date/Time NOTE: DATA DELIVERABLE-STANDALONE gf : gm f:::;'
T u Tissve
Wl = Wipe
Rslingquished By Date/Tima Received By Date/Time L = Liquid .
v = Vegetstion
X = Other
LABORATORY Eacniwd‘ By ﬁﬂg Date/Time
SECTION
Date/Time

FINALSA-MPLE Dispoast Method
DISPOSITION

Disposed By

DISTRIBUTION: Original- Sample Yellow - Sampler

BC-8000-828 (12/92)



Waestinghouse Hanford

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Pege 1 of 1

Company Deta Tumnasmund
E] Priorty
Collactor Company Contact Telephons No. E N .
Koo (e« PH_BUTCHER 509-376-4388 orme
Project Designation Sampling Locstion SAF Mo.
200-8P-5 €00 Areas §94-036
lce Cheat No, . Fisld Logbook No. - - Mathod of Shipment
(-5 C2G lire -/ /R% EMERY
Shipped To Otteite Property No. . . Bl of Leding/Air Bil No.
™A VAs -0 Q-3 MG NDSIC
Possible Ssmple Hazarde/Remarkse Pressrvative L
ND3<2 KCOOL & KOOl & FOooL & B 0> 12IHNDT <2 MC[ <2 NO3<2
Typo_ol
Containar P/G G P/G P P 5/P Gs G/P PG
No. of - -
Containerist 1 b1 b et 1 E o6 1 -1 — 1
Specist Handiing sndjor Storege Voi 3 l-fé PR
COOL_ Y0 & DEGREES CENT!GRADE 1000ml } 500m1 | g5 1000mI { 1000ml | 1000m1 1000ml -
METALS IC LKALI-FI'OS CLP- ROSS [TRITILMTC-99 METALS -
(see S.ANIONS-NITY CYANIDEALPHA/ (see S. Eg]
1. #1) JF,cl, ETA, 1. #3)
SAMPLE ANALYSIS ,NO (see S.
UNFIL - 1. #2) FILTER- o
TERED FD
Samgple No. Matrix* Dsts Sempled | Time Sampled |2
po DYNVG v /o//?/fy 0iy7
90 DY/ v ol 15/9¥ oy
CHAIN OF POSSESSION Sign/Print Names SPECIAL WSTRUCTIONS Matrix*
Ralinguished By p DaterTire Recajved By - DeterTime #1: METALS-Ce Mg, Na, X, Fe Mn ST AL, B1; AR METALS-Selenium(UNFILTERED) 5 = Sol
A P / 5/ 12 3 #2: GROSS ALPHA/BETA;GAMMA SCAN-Cs-137,Co-60 Ru-106;Pu238/239/240, [SE = Sedhnsnt
SR P PP / Sy Tego 4, A, O-74-5¢ |5r-90,TOTAL URANILM SO = Sold
Iness <M ime  wlestiy Gt En) it s s _[sr-%.
Remaciupad ByZZ 0"5%0 Pracsired b1 DeteTira #3: NETALS-Ce,Mg,Na X, Fe M, S1,AL, BI; AR NETALS-Selenfum(FILTERED) (5L = e
s v o] = Qil
7 L B i /0-30‘¢/Iﬁ1ﬁ.‘." (e-afFt [ cOMi) AL A
Feiened o S Aicerved By Sy e {MOTE: DATA DELIVERASLE - STANDALONE DS = Drum Solde
T = Tiesue
Wl = Wipe
Relinquished By Date/Time Recelved By Date/Time L = Lquid
v = Vagetation
X u Other
LABORATORY Recelved By Title Date/Time
SECTION
1 FRAL SAMPLE Dispassf Method Disposed By Date/Time
DISPOSITION

DISTRIBUTION: Original- Sample  Yellow - Sampler

BC-8000-828 (12/82)



COVESNIERT  CELT LY

Signatur> Security Service .

Saction
£R_Fng Sunpart $161d & Analvtical Supp

CONTROL NO.
Contractor OFF-SITE {Ta be obtained from PROPERTY MANAGEMENT/
JHC PROPERTY CONTROL WIS OO 17T
PART | - TO BE COMPLETED BY ORIGINATOR
Capartmant

H'Fiald Sampiing

Thae tollowing items sre to be shipped from

m Contractor G Vandor

Routing

D Prapad D Collact

Shipped 1o THA /HORCAL
Company 20130 Wringht Ave
Address Richmond, A 94804

Qfl-site Cuglodian

. On-site Custodian Payroll No.
City State Zip Code
Country
Quy. | Property No. Deacnption linclude Manutacture Neme, Model. Serisl No.) Acquisition Cost
! Sample #: ACO 1IN AL B2 N AVIEN
Cooler [D: QUMIsY _ _
e s Polycooler with aroundwater sampies packed in wet ice and N/A
L 1bs varmiculite
TTe—=Sanple #:
Cooler
/A

Polycooler wmi acked in wetr ice and
ihs vermiculfite Q—\

D Clasailied D Unciassifiad D Shipped Under DOE Contract

[ shipped Under Contractor’s Use Permit Contract

Necassity for the off-site use of this proparty Sampling supporis HirS work in the A7) AVEA
(O Required for Prajact Work. List Projact No. T

D Bumness Trp
D Cff-site Assignmont
D Shipment to Subcontractor, List Subcontract No.

D Other {Pioase spacityl

8117 of laging # 1405V Sl {n

CERTIFICATION OF THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING.

RM Clearanca for Public Ralease

RM Survay No. Date
‘.[z\\\.«t,-{,—-— r{r-,’j?_—- SO bR
Location of and Contact lor Property (Name/Phons No./Bldg./Aren) .
P. . Eutecner (50Y) 375-438%
Oste Roady for Shipment Cost Code to be Charged | .57 7] Approximate Date This
) Sl , Property wiil be Returned
‘i[)“’]- ll‘ =1 ql- -1—’—[ ,-'l::‘
Qriginated By Dates Auupnzad B Date
S B IR L . {
PLT WHITTN -1 | o M{é/ 1017 T
Proparty Representative Signatura Data ’Proponv Manogomonl Approval Date
PART Il - TO BE COMPLETED BY SHIPPING
Authonzed Shipping Signature - Date
- : I
: O 5 L ! - ;
DISTRIBUTION (AFTER FINAL SIGNATURES|
L White - Praperty Managemant  Yaliow - Shipping  Green - Accounts Pavable  Pink - Originstor  Goldenrod - Proparty Managamant J

94-3000-479 (01/94]



OVELKNIGRT  DYCLWERY teh L
Contractor CONTROL NUMBER
Vi OFF-SITE (To be obtained from PROPERTY MANAGEMENT)
PROPERTY CONTROL \WAS - -000V—-"AA
PART|-TQOBE COMPLETED BY ORIGINATOR
Department 17, Wi .. T b, Section e Uit [ AT
The toliowing items are to be shipped from 3 Contractor [ vendor
Routing ', ¢ ] Contractor (O vendor
Shipped to ; Q1f site Custodian
TN HOREA |
SOy Hel bt '
[ T FITTARTTTE DU RSN Leyll Trle
Quantity Descniption  {include Seral and any Government Tag Numbers) Original Cost
i Cump o BODHANGA BOTINTT
Geador o GWS A9
;"!.' , 1 * ! -l\‘ ll.."l b \‘I‘ ' ;IJ.‘. 1 '
R Pl Sorter ai
"-'--‘.____-_--
! T ——
""'l'f' "’ -—_"‘———-.
N P \.l,n—- S Co i
i i !t —~

] ciassified [ unclassified

Qs

hipped Under DOE Contract [ shipped Under Contractor's Lise Permit Contract

Neccssity tor the Off-Site Use of this Property

YR NETS R TR SV I B AR R '

NOCT- AKEAR

il 1 et o 1HOQAVLDIOR

CERTIFICATION OF THE RADIATION MONITQRING RELEASE MUST 8E SECURED THE SAME DAY THAT MATERIAL 1S DELIVERED TO SHIPPING.

T

IB

AM Clearance for Public Release RM Survey No . Date

. P . A P .
Lacation of Property (Area & 8idg } Contact Phone R 4IRS

1 .
Date Roady‘éedinupmem - 7 CostCode to be Charged LS 3! Approwmare Date This
g VO -0~ . U - LTF B TA Property will be Returned

Criginated By . Date Auth dby. | ARV Date

AT WHITIFN -~ Y ,//4/,‘4"/_/1",'{: 16 Y-t

Signature and Name ot Property Contaol

Custodian Date erty Manhgement Approvai Date

i

PARTI| - TQ BE COMPLETED BY SHIPPING

Signature ot Reuprent,

N /
[ | A A e

Return Orader No Date hsued Purchase Order No Date issued

Date

DISTRIBUTION

By Oriqinatar
White, Green, Yellow, Pink - Property Managemuent
Goldenrod - Retan

Shipping Qperation - Si1gn ail Copies and Forward 1o’

White - Property Management  Green - Property Control Custodian Ussuing Oty
Yellow - Retain Pink - Onginator

%4-3000-479(09/89)
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2030 Wrgnr Avenue

TiviA

Thermo Analytical Inc

TMAINorcal

P O Boxd040

o chh(pond, CA 94503?0&0_7 B
(5100 235-2633 FaxNo 1510+ 235-0438

December 15, 1994

Ms. Doris Ayres

Bechtel Hanford Company
345 Hills Street, Room 22A
Richland, WA 99352

Ref: TMA/Richmond N4-10-106-7418 RECORD COPY
Dear Ms. Ayres:
Enclosed is the data report for the single water sample designated as SAF B94-036, received at
TMA/Richmond on October 25, 1994. Results are given for gross alpha, gross beta, trittum,
strontium-90, technetium-99, total uranium, plutonium-239/240, and gamma scan analyses.
The data package is paginated | to 100, 101A to 10IT, and 102 through 275.
Please call if you have any questions concerning this data.
Sincerely,
71 Quupl Sl
N. Joseph Vervitle
?ﬁfﬁcﬁmﬁiﬁ Aimww D CTO PY
NIV

Enclosure: Data Package



TMA/Richmond

Report N4-10-106-7418
Sample Delivery Group 7418

Bechtel Hanford Company
P.O. MBH-SVV-069262

Case Narrative December 15. 1994

1.0 GENERAL

TMA/Richmond Sample Delivery Group 7418 is comprised of one water sample designated
as SAF B94-036. Delivered under field logbook No. EFL-1020. There was no unique
Chain-of-Custody ID provided.

Seven | L poly bottles, and one 250 mL amber glass bottle containing the samples were
received for analyses.

2.0 ANALYSIS NOTES

2.1

2.2

2.3

24

2.5

2.6

2.7

Gross Alpha Analyses
No problems were encountered with the analyses.

Gross Beta Analyses
The relative percent difference in the results for the sample and its duplicate analysis
was 45%, greater than the 3o total limit of 33%.

Tritium Analyses
No problems were encountered with the analyses.

Strontium-90 Analyses
No problems were encountered with the analyses.

Technetium-99 Analyses

The MDA's of the sample, the laboratory control sampie. and the duplicate analysis
were greater than the RDL due to short count times. The MDA of the reagent blank
was less than the RDL. Given the activities of the laboratory control sample and the
sample itself the elevated MDA's are not considered a problem.

Total Uranium Analyses
No problems were encountered with the analyses.

Plutonium-239/240 Analyses

The MDA of the laboratory control sample was slightly greater than the RDL
however, given the level of activity in the LCS the elevated MDA is not considered
a problem.

TMA



TMA/Richmond

Report N4-10-106-7418 Bechtel Hanford Company
Sample Delivery Group 7418 P.O. MBH-SVV-069262
Case Narrative December 15, 1994

2.0 ANALYSIS NOTES (cont.)

2.8 Gamma Scan Analyses
The MDA's of iron-59, cobalt-58, and europium-155 were greater than the RDL.

TMA



TMA/RICHMOND

SAMPLE DELIVERY GROUP 7418
N410106-01 BOD4PO
DATA SHEET

SDG 74318 Client Weptinghouse Hanford
Contact N, Joseph Verville Contract MBH-SYV-069262
Lab sample id N41Q1906-01 Client sample id BQR4PO
Dept sample id 7418-001 Location/Matrix 20Q Areas LIQUID
- Raceived 10/25/94 Collected 10/21/94

Chain of custody id EPL-102¢

RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAE NO pCL/L (COUONT) pCi/L pci/L PIERS TBST
Gross Alpha Alpha 70 7.9 b k] 80A
Groos Beta Bata 1200 14 2 4 aoB
Tritium 10028-17-8 4500 3310 300 400 H
Strontium 50 10098-97-2 -0.002 0.35 0.3 r U Y
Technetium 99 14133-76-7 3400 120 i S TC
Total Uranium (ug/L) 7440-61-1 3.4 0.51 0.01 0.1 u_T
Plutonium 238 13981-16-3 -0,004 a.018 0.03 0.05 u PU
Plutonium 239/240 -0.001 0.006 0.02 0.0% u PU
GAMMA SCAN ANALYTES u
Sodium 22 13966-32-0 U 10 U GAM
Potassium 40 13966-00-2 u 200 u GAM
Manganese 54 11966-31-9 U 10 [+ GAM
Iryon 59 14596-12-4 U 40 30 o GAM
Cobalt S8 13981-38-9 4] 10 20 U GAM
Cobalt 60 10198-~-40-0 61 19 20 GAM
Niobium 94 14681-63-1 u io U GAM
Ruthenium 103 13968-513-1 u 20 U GAM
Ruthenium 106 13967-48-1 144 100 U GAM
Tin 113 11966-06-8 u 20 u GAM
Casium 1234 13367-70-9 U 10 ¢4 GAM
Casium 137 10045-97-2 U 1¢ 20 g GAM
Carium 144 14762-78-8 u 60 u GAM
Buropium 152 14683-23-9 4] kY] 40 U GAM
Burcpium 154 15%585-10-1 U 20 40 ¢4 GAM
Buropium 155 14391-16-3 U 40 40 g GAM
Radium 226 13982-63-3 U 30 U GRM
Radium 228 15262-20-1 u §0 u GAM
Thorium 228 14274-82-9 u 20 #4 GAM
Lab id TMANC
Protocol WHC-HASM-1
DATA SHERTS Vergion Ver 1.0
Page 1 Form DVP-DS
SUMMARY DATA SECTION Version 3. 04
Page 15 Report date 12/14/94

22



N410106-01

DATA SHEET,

TMA/RICHMOND
SAMPLE DELIVERY GROUP 7418

cont

BOD4PO

SDG 7418
Contact M. Jossbh Verville

Lab sample id N410106-0]1
Dept sample id 74318-001
Received 10/25/94

Client Westinghiouge Hanfozd
Contract MBH-SVV-069262

Client sample id BQD4PO

Location/Matrix 200 Aress LiQUID
Collected 10/21/94

Chain of custody id EFL-1020

ANALYTE CAS NO

2c ERR
{COUNT)

RDL QUALI-
pCi/L PIERS TEST

Thorium 232 7440-29-1

DATA SHEETS
Page 2
SUMMARY DATA SECTION
Page 16

~

23

Lab id TMANC
Protocol WHC-HASM-1
Version Vel 1.0
Form DVR-DS
Version 3 04
Report date 13/14/94




P 1 [ 1
Waestinghouse Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST " '
Company YR ;
Priorty
Colector Comg Contact Telephone Na. %
A Yirzo oy BTCER 509-376-6388 Nomal
Project Designation Sampiing Locetion SAF No.
o Y - _
GlIS~2T0 CSFL o220 EERY B s
Shipped To Offeits Property No. Was-o -0 B of Lading/Alr B No. 52030259,
Posshhis Sample Harards/Femarks ” ; . . (@
T of
cf*:' ocl 6 el ® y S| & B/G
. B L
- . -1 bt b1 1 1 Ee -y by -1
Spacial Handling and/or Storage Volume
001 10 4 DEGREES CENTIGRADE
' Ll 100
SAMPLE ANALYSE
Sampis No. Matrtx® | Date Sampled | Thwe Sempiad
go DYPO lesv-ag | 9990

Slgrn/Print Narmas SPECIAL INSTRUCTIONS Matrix *
ey #1: METALS-Co, Mg, s, K, Fo,Nn, S1,AL,Bi; AR METALS-Selenius(UNFILTERED) |
""235" #2: GROSS ALPRAJBETA;GUGA SCAN-Cs- 157,Co-60,Ru-106;Pu238/239/240, (SE = Sediment
cchoipory O I~ ey |ST-PO,TOTAL URARIUN g = Soild
Zﬂ o DT #3: NETALS-Ca,Ng B,k Fo W, S0 AL B1; AN WMETALS-Selenium{FILTERED) " - Em
J e/ )—-1!" O="2 5. 25 A = Ak
/7 £  La ¢ 5’%,1,“—[ Twore: oaA veLIvERASLE- STANOALOWE D5 = Drum Sosds
= Drum [
T = Tiesve
Wi = Wipe
Dete/Time L =
v = Vagetation
Tite Date/Time

BC-8000-828 {12/92)



DON’'T SAY IT --- Write It! DATE:
TO: BOD4N2-TMA FROM:
[od 8de

SUBJECT: DATA VALIDATION REPORT FOR 200-BP-5,
Project

March 13, 1995 \\

Pat Reich H4-14
Telephone: 372-2785

Round 2, Groundwater Sampling

The Final Validation Report for the following data packages is filed in

BOD4N2 - TMA:

W0260-QES
W0250-QES
Wo258-QES
Wo272-QES
W0267-QES
BOD4QS-TMA
BOD4NZ - TMA

Pat Reich
Sample Management

54-3000-101 (12/92) GEF014



2/06/95 Data Yalidation Check List

for Project 200-BP-5

HELS Samp | Client Master DP DP Sequence Y Y Y Y Y Y Date OSM
Nurber |  Sample Number | File Number |  Number | Laboratory  |N| VDA [N]SEMI VOA |W|PEST/PCB |N| WETCHEW |N| METALS |  COMMENTS IN{ RADCHEM [Rcvd BP |
---------- S A A AL ARt B EERRRCER (8 RESEEl 1) CPECTTRN (RPRTTSRPSRRrl I NSRRI RSO
T
BOD4NZ | T |BOD4N2 | | THA/NORCAL I In| IN| [Y111/23/96 1¥|11721796 ]10718/94 - SAF- [Y]12/19/94 |12/19/94]
'{;" T e B94- 036
BOD4N3 |- . jBOD4NZ | | TMA/HORCAL LTl LTl In| N [Y[11721/94 [10/18/94 - SAF- || 11721794
P B%4-036
BOD4NG | 2= .} |sOD4NZ | TMA/NORCAL {u] LT [N] IY|11725/96 |Y[11/25/94 10724794 - SAF- |Y]12/19/94 |12/19/94)
BRI Ty R
A ity B94-036
4 TTO T TR PRI T AT a s e vt
BOD4NT | |BODANZ | | TMA/NORCAL In| ¥ iN] IN] [Y111725/94 10724794 - SAF- || [11725/94]
2obhy IL_-’ B%4-036
BOD4PO |"“ ol A T ‘*lsooauz ! | TMA/NORCAL [n] [w] IN| [Y[11725/96 1Y[11/25/94 |10/25/94 - SAF- {¥[12/19/94 |12/19/%4|
e N e o
ettt il b L L L
BOD4P1 | . | BODGNZ | | TMA/MORCAL ] LT [%] f] |Y|11/25/94 110725494 - SaF- |N| [ 11725794
894-036
Donon |

Data Entry Complete: pp * " 1 |-

DATATRAC% -

)75

validation Revd 4 % 1l



Golder Associates Inc.

4104-148th Avenue. NE
Reamond. WA 38052
Telephone (206) 883-0777
Fax (206) 882-54%8

February 3, 1995

Our ref: 943-1610.062.0400
94-1610/0/217

CH2M Hill
P.O. Box 1510

Richland. Washington 99352 RECORD COPY

ATTENTION: Ms. Jeanette Duncan

RE: TRANSMITTAL OF DATA VALIDATION PACKAGES
CONTRACT NO. MSH-SWV-315905

Dear Ms. Duncan:

This letter is to transmit the following data validation packages:

SAF# Project Data Package Analyses
94-036 200BP5 Rnd 2 BOD4N2-TMA Inorganics. Radiochemistry,
Groundwater General Chemistry

Please call if you have any questions.
Sincerely,

GOLDER ASSOCIATES INC.

M’L Jl %\"1 A Y V?JU A

Christina I. Jensen
Task Manager

Enclosures

pienviros\whedvidptrun. itr

QFFICES IN AUSTRALIA, CANADA, GERMANY. HUNGARY. ITALY, SWEDEN, JHITED KINGDOM, UNITED STATES



RECORD COPY

MEMORANDU

& 7
TO: 200-BP-5 Round 2 Groundwater Project QA Rewruary 1, 1995

FR: Anne Jensen, Golder Associates Inc. 03

S s
"

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
BOD4N2-TMA (943-1610.062 4N2RAD.BP5)

INTRODUCTION

This memo presents the results of data validation on data package BOD4N2-TMA
prepared by Thermo Analytical [ncorporated. Sample information is provided in the
tollowing table.

SAMPLE 1D COMMENTS ANALYSIS MEDIA
BOD4N2 FIELD SPLIT RADIOCHEMISTRY WATIR
BOD4NG> FIELD SPLIT WATTR
BOD4I0 FIELD SPLIT SEE ATTACHMENT 4 WATER

* - Indicates sample resuits which were 100% recalculated.

Data validation was conducted to level D in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993}, Attachments 1 through 5 provide
the following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of the minor deficiencies
noted below.

Accuracy. Goals for accuracy were met.

Sample Result Verification. All sample results were supported in the raw data.



Data Package [D: BOD4NZ-TMA Analysis: RADIOCHEMISTRY

Detection Limits. Detection limit goals were met for all sample results, with the
exception of the minimum detectable activity (MDA) which exceeded the required
detection limit (RDL) for technetium-99, iron-39, cobalt-58 and europium-155, as noted in
the laboratory case narrative. There is no detection limit requirement for iron-59 and
cobalt-58. No qualification is required in accordance with the data validation procedures.

The MDA could not be verified by recalculation for plutonium-238, therefore associated
nondetect results for samples BOD4N2 and BOD4N6 have been qualified as estimated
(U]). Attachments 2 and 5 provide a summary of samples affected, data qualifications
applied and supporting documentation.

Completeness. The data package was complete for all requested analyses. Three
samples were validated in this data package with a total of twenty-seven determinations
reported, all of which were deemed valid. This results in a completeness of 100 percent,
which meets the 90% objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data.

Laboratory Duplicate

+ The duplicate relative percent differences (RPD) for gross alpha and gross beta
were unacceptable. Attachments 2 and 5 provide a summary of data qualifications
applied and supporting documentation.

FIELD QC

» Sample BOD4N2 was identified as the field split of sample BOD4G0. A comparison
of the results is not available at this time, but will be included in the final! data
summary.

» Sample BOD4NG6 was identified as the field split of sample BOD4L4. A comparison
of the results is not available at this time, but will be included in the final data
summary.

+ Sample BOD4P0 was identified as the field split of sample BOD4K6. A comparison

of the results is not available at this time, but will be included in the final data
summary,

6n2



Data Package ID: BOD4N2-TMA Analysis: RADIOCHEMISTRY

DATA REPORTING

+ Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (UJ) on the laboratory results form (see
Attachment 3).

+ Gamma scan results that were less than the MDA were only reported as "U" on the
laboratory results forms, therefore results were elevated to the MDA and qualified
as undetected (U) on the laboratory results form (see Attachment 3).

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-
001, Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Pata Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0,
September 7, 1994; Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1
GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

[ndicates the constituent was analyzed for, but was not detected at a concentration
above the minimum detectable activity (MDA). The concentration reported is the
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case
of solid matrices) by the laboratory. The associated data should be considered usable

for decision making purposes.
Indicates the constituent was analyzed for and was not detected at a concentration
above the MDA. Due to a quality control deficiency identified during data validation,

the concentration reported may not accurately reflect the sample MDA. The
associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as estimated due to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making

purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is qualified as unusable due to a quality control deficiency identified during
data validation. The associated data should be considered unusable for decision

making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making

purposes.
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DATA QUALIFICATION SUMMARY - FORM B-7

WHC-SD-EN-S5PP-002, REV.2

SDG: BOD4NZ-TMA REVIEWER: DATE: PAGE1 OF 1
A JENSEN 2.01-95
COMMENTS: RADIOCHEMISTRY
COMPOUNIVANALYTT QUALIFIER SAMPLES REASON
AFFECTED

GROSS ALIHA | ALL DUPLICATL RPD WAS
OUTSIDE CONTROL
LIMITS

GROSS BETA ) BOD4I DUPLICATE RPD WAS
OUTSIDE CONTROI
LIMITS

PLUTONIUM-238 uJ BOD4N2Z MDA COULD NOT 1

BODANG VERILFTED BY

RECALCULATION

ne?y
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Validated Data Summary, Data Package: BOD4NZ- ITMA

samp# | BOD4N2 | BODUNG BOD4PO
Date 10-14-94 10-19-94 10-21-94
Location 2%9-E33-12 : 699-53-55C 699-52-54
Depth .- i s ---
Type WATER ‘ WATER WATER
Comments SPLIT i SPLIT SPLIT
Parameter | Units Resulit c . Result Q Result Q
GROSS ALPHA pCi/tL 31.000 4 5.200 J 70.000 J
GROSS BETA pLi/L 790.000 : 460,000 1200.000 J
TRITiUM pCi/L 776.000 : 610.000 4%00.000
STRONTILM-90 pist -0.170 u i 0.000 u -0.002 U
TECHNETIUM-99 pCi/L 1200.0490 { s%0.000 3400.G00
TOTAL URANIUM uG/L 1.500 2.400 3.400
PLUTONTUM-238 pCi/L G.0%7 [1N] -0.004 U4 -0.004 u
PLUTONIUM-239/240 pLi/L 0.004 u 0.0902 u -0.001 u
SODIUM-22 pCi/L 10,000 U 10.000 u 10.000 U
POTASSIUM-40 pCisiL 200.000 u 200.000 U 200.000 U
MANGANESE-94 pLi/t 10.060 u 10.060 U 10.000 U
{RON-59 pCi/L 30.000 u 40.000 U 40,000 u
COBALT-58 pCi/L 10.000 u 10.000 1] 10.000 U
COBALT-40 pCi/L 356.000 21.000 61.000
NIDBIUM-94 pLi/sL 10.000 U 10.00C u 10.000 u
RUTHENIUM- 103 pLisL 20.000 ul 20.000 u 20.000 u
RUTHENIUM- 106 pLi/L 166.000 u 100.000 u 160.009 U
TIN-113 pCi/t 10.000 u 20.000 u 20.000 ]
CESIUM- 134 pCi/L 10.000 u 10.000 u 10.000 U
CESIUM-137 pCi/L 10.000 u 10.000 u 10.000 u
CERIUM- 144 pCi/t 60.000 1 70.000 u 60.000 u
EUROPIUM-152 pCisL 20,000 u 30.000 u 3G.000 u
EURDPIUM- 154 pCi/L 23.000 u 20.6060 u 2¢.000 v
EUROPIUM- 155 pCi/L 30.000 u 306.000 u 40.000 U
RADIUM- 226 | pCi/L 20.000 U 30.000 u 30.000 4
RADIUM-228 pCi/sL 50.5600 U £0.000 U 60.000 u
THORIUK- 228 pCi/L 20.000 u 20.900 U 20.000 u
THORTUN- 232 pCi/L 50.000 u £0.000 U 60.000 u

The decimal places shown do not reflect the precisicn reported by the laboratory

Ve M@cﬂ % 2-14-45
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TMA/RICHMOND
SAMPLE DELIVERY GROUP 7418

N410106-01 BOD4aro
DATA SHEET
SDG 7418 Client Westinghouse Hanford
Contact N. Joseph Verville Contract MBH-SVV-069262
Lab sample id N410106-01 Client sample id BOD4PO
Dept sample id 7418-001 Location/Matrix 200 Areas LIQUID
- Received 10/25/94 Collected 10/21/94
Chain of custody id EFL-1020
RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/L &(cotm'r) pci/L pCi/L FIERS TEST
Gross Alpha Alpha 70 :I’ 7.9 2 3 80A
Gross Beta Beta 1200 J 14 2 4 80B
Tritium 10028-17-8 4500 330 300 400 H
Strontium 90 10098-97-2 -0.002() o0.35 0.3 2 u Y
Technetium 99 14133-76-7 3400 120 20 s TC
Total Uranium f{ug/L) 7440-61-1 3.4 0.51 0.01 0.1 u_T
Plutonium 238 13981-16-3 -0.004 U 0.018 Q.03 0.05 U PU
Plutonium 239%/240 -0.001t) o©.o00e 0.02 0.05 U PU
GAMMA SCAN ANALYTES U
Sodium 22 13966-32-0 4] 10 u GAM
Potassium 490 13%66-00-2 4] 200 u GAM
Manganese 54 13966-31-9 U 10 U GAM
Iron 589 14596-12-4 U 40 30 U GAM
Cobalt 58 13981-38-9 U 10 20 9] GAM
Cobalt 60 10158-40-0 61 19 20 GAM
Niobium 94 14681-63-1 U 10 U GAM
Ruthenium 103 13968-53-1 U 20 §) GAM
Ruthenium 106 13967-48-1 U 190 U GAM
Tin 113 13966-06-18 4] 20 U GAM
Cesium 134 13967-70-9% U 10 u GAM
Cegium 137 10045-97-3 U 10 20 u GAM
Cerium 144 14762-78-8 U 60 u GAM
Europium 152 14683-23-9 U kY] 40 u GAM
Europium 154 15585-10-1 u 20 40 &} GAM
Europium 155 14391-16-3 u 40 40 u GAM
Radium 226 13982-613-13 U 30 u GAM
Radium 228 15262-20-1 U 60 U GAM
Thorium 228 14274-82-9 u 20 u GAM

DATA SHEETS
Page 1
SUMMARY DATA SECTION
Page 15

3
s

N

2195

Lab id TMANC
Protocol WHC-HASM-1
Version Ver 1.0
Form DVD-DS

Vergion 3.04

Repcrt date 12/14/94
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TMA/RICHMOND
SAMPLE DELIVERY GROUP 7418
N410106-01 BOD4 RO
DATA SHEET, cont
SDG 7418 Client Westinghouse Hanford

Contact N, Joseph Verville

Contract MBH-SVV-069262

Lab sample id N410106-01

Client sample id BOD4PO

Dept sample id 7418-001 Location/Marrix 200 Areas LIQUID
Received 10/25/%94 Collected 10/21/94
Chain of custody id EFL-1030
RESULT 20 ERR MDA RDL QUALI -
ANALYTER CAS NO pCi/L {COUNT} pCi/L pCi/L FIERS TEST
Thorium 232 7440-29-1 U 60 U GAM

DATA SHEETS
Page 2
SUMMARY DATA SECTION
Page 16

Lab id TMANC
Protocol WHC-HASM-1
Version Ver 1.0
Form DVD-DS
Versiocn 3.04

Report date 12/14/%4

0l



TMA/RICHMOND

N410084-02

SAMPLE DELIVERY GROUP 7417

DATA SHEET

BOD4N6

sSDG 7417

Client Westinghouse Hanford

Contact N. Joseph Verville

Contract MBH-SVV-069262

Lab sample id N410084-02

Client sample i1d BOD4NSE

Dept sample id 7417-002 Location/Matrix 200 Areas LIQUID
Received 10/24/94 Collected 10/19/94
Custody/SAF no EFL-112S B94-036
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/L CQjCOUNT) pCi/L pCi/L FIERS TEST
Gross Alpha Alpha 5.2 :Y’ 3.6 2 k| 80A
Gross Beta Beta 460 8.3 2 4 80B
Tritium 10c028-17-8 610 250 300 400 H
Strontium 90 10098-97-2 0 Y _c.41 0.2 2 u '
Technetium 99 14133-76-7 690 39 7 5 TC
Total Uranium (ug/L) 7440-61-1 2.4 0.36 0.01 0.1 urT
Plutonium 238 13981-16-3 -0.004 3 0.011 0.03 0.05 U PU
Plutonium 239/240 0.002 ) 0¢.008 0.02 0.05 U PU
GAMMA SCAN ANALYTES u
Sodium 22 13966-32-0 U 10 u GAM
Potassium 40 13966-00-2 u 200 u GAM
Manganese %54 13966-31-9 U 10 U GAM
Iron 59 14596-12-4 u 40 30 u GAM
Cobalt S8 1398:1-38-9 J 10 20 u GAM
Ccbalt &0 10198-40-0 21 14 20 GAM
Nigbium 94 14681-6131-1 u 10 u GAM
Ruthenium 103 13968-531-1 u 20 4] GAM
Ruthenium 106 13%67-48-1 U 100 U GAM
Tin 113 13966-06-8 u 20 u GAM
Cesium 134 13967-70-9 U 10 U GAM
Cesjium 137 10045-97-3 u 10 20 §) GAM
Cerium 144 14762-78-8 4) 70 u GAM
Europium 152 14683-23-9 U 30 40 U GAM
Europium 154 15585-10-1 U 20 40 u GAM
Europium 155 14391-16-3 U 30 40 u G
Radium 226 13982-63-3 U i0 u GAM
Radium 228 15262-20-1 u 60 u GAM
Thorium 228 14274-82-9 u 240 8) GAM

DATA SHERTS
Page 3
SUMMARY DATA SECTION
Page 17

Lab id TMANC
Frotocol WHC-HASM-1
Version Ver 1.0
Form DVD-DS
Version 3.04

Report date 12/16/%4

01
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TMA/RICHMOND

SAMPLE DELIVERY GROUP 7417

N410084-02 BOD4N&
DATA SHEET, cont

SDG 7417 Client Westinghouse Hanford
Contact N. Jeoseph Verville Contract MBH-SVV-069262
Lab sample id N410084-02 Client sample id BOD4NE

Dept sample id 7417-002 Location/Matrix 200 Areas LIQUID

Received 10/24/94 Collected 10/19/94

Custody/SAF no EFL-1125 B94-03§
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS NO pCi/L (COUNT) pPCi/L pCi/L FIERS TEST
Thorium 232 7440-29-1 u 60 U GAM

Lab id TMANC
Protocol WHC-HASM-1

DATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS

SUMMARY DATA SECTION ‘ Version 3.04
Page 18 _‘f}-‘734%* Report date 12/16/%4




TMA/RICHMOND

SAMPLE DELIVERY GROUP 7417

N410084-01 BOD4N2
DATA SHEET
SDG 7417 Client Westinghouse Hanford

Contact N. Joseph Verville

Contract MBH-SVV-069262

Lab sample id N410084-01

Client sample id BOD4N2

Dept sample id 7417-001 Location/Matrix 200 Areas LIQUID
Received 10/18/94 Collected 10/14/94
Custody/SAF no EFL-1125 B94-036
RESULT 20 ERR MDA RDL QUALTI -
ANALYTE CAS NO pci/L @_(cocm‘) pCi/L pCi/L FIERS TEST
Gross Alpha Alpha 11 T 5.2 2 3 BOA
Gross Beta Beta 790 11 3 4 8CB
Tritium 1ccz28-17-8 770 220 io0 400 H
Strontium 90 i¢cc98-97-2 -0.17 U 0.14 0.2 2 u Y
Technetium 99 14133-76-7 1200 45 9 s TC
Total Uranium (ug/L) 7440-61-1 1.5 0.22 0.01 0.1 urT
Plutonium 238 13981i-16-3 0.017[)3’0.025 0.08 0.05 U PU!
Plutonium 239/240 0.004 1 0.017 0.04 0.05 U PU
GAMMA SCAN ANALYTES u
Sodium 22 13966-32-0 U 10 U GAM
Potassium 40 13966-00-2 U 200 u GAM
Manganese 54 12366-31-9 U 10 U GAM
Iron 59 14596-12-4 u 30 30 U GAM
Cobalt 58 131981-38-9 U 10 20 u GAM
Cobalt 60 10198-40-0 as 13 20 GAM
Niohium 94 14681-63-1 U 10 U GAM
Ruthenium 103 1396B-53-1 U 20 U GAM
Ruthenium 106 13967-448-1 U 100 U GAM
Tin 113 131966-06-8 u 10 U GAM
Cesium 134 13%67-70-9 U 10 [9) GAM
Cesium 137 10045-97-3 u 10 20 u GAM
Cerium 144 14762-78-8 U 60 U GAM
Europium 152 14683-23-9 u 20 40 U GAM
Europium 154 15585-10-1 4] 20 40 u GAM
Europium 155 14391-16-3 u o0 40 U GAM
Radium 226 13982-63-3 8) 20 u GAM
Radium 228 15262-20-1 8) 50 U GAM
Thorium 228 14274-82-9 U 20 U GAM
Lab id TMANC
cQ///fj’ Protocol WHC-HASM-1
DATA SHEETS Version Ver 1.0
Form DVD-DS

Page 1
SUMMARY DATA SECTION
Page 15

Version

3.04

Report date 12/16/954
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TMA/RICHMOND

SAMPLE DELIVERY GROUP 7417

N410084-01 BOD4N2
DATA SHEET, cont
SDG 7417 Client Westinghouse Hanford
Contact N. Jogseph Verville Contract MBH-SVV-069262
Lab sample id N410084-01 Client sample :& BQD4N2
Dept sample id 7417-001 Location/Matrix 200 Areas LICUID
Received 10/18/94 Collected 10/14/94
Custody/SAF no EFL-1125 B84-036
RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST
Thorium 232 7440-29-1 u 50 U GAM

DATA SHEETS
Page 2
SUMMARY DATA SECTION
Page 16

-..|' (212
ot Pt

Lakb i1d TMANC
Protocol WHC-HASM-1
version Ver 1.0

Form DVD-DS

Version 3.04

Report date 12/16/94
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TMA/Richmond

Report N4-10-084-7417 Westinghouse Hanford Company
Sample Delivery Group 7417 P.O. MBH-SVV-069262
Case Narrative December 16, 1994

1.0 GENERAL

TMA/Richmond Sample Delivery Group 7417 is comprised of the two liquid samples
designated as SAF B94-036 delivered under field logbook No. EFL-1125.

2.0 ANALYSIS NOTES

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Gross Alpha Analyses
The relative percent difference in the results for sample BOD4N2 and the duplicate

analysis was 200%, greater than the 3¢ limit of 83%. The original and duplicate
samples were recounted and the results confirmed.

Gross Beta Analyses
No problems were encountered with the analyses.

Tritium Analyses
No problems were encountered with the analyses.

Strontium-90 Analyses
No problems were encountered with the analyses.

Technetium-99 Analyses

All samples , except the reagent blank were counted for less than the required 50
minutes and as a result the sample MDA's were greater than the RDL. Both samples
and the laboratory control sample contained technetium activity much greater than the
RDL therefore the elevated MDA’s are not considered a problem. The recovery for
the laboratory control sample was 83%, outside the 3¢ limit of 84-116%, but within
the Westinghouse Hanford guidelines of 80-120%.

Total Uranium Analyses
No problems were encountered with the analyses.

Isotopic Plutonium Analyses
Sample BOD4N2 was counted for less than the required 700 minutes. The sample

MDA was less than the RDL despite the short count time.

Gamma Scan Analyses
The MDA’s for cobalt-58, iron-59, and europium-155 were greater than the RDL’s.

T

‘Q-._i_-

TMA
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TMA/Richmond

Report N4-10-106-7418 Bechtel Hanford Company
Sample Delivery Group 7418 P.O. MBH-SVV-069262
Case Narrative December 15, 1994

1.0 GENERAL

TMA/Richmond Sample Delivery Group 7418 is comprised of one water sample designated
as SAF B94-036. Delivered under field logbook No. EFL-1020. There was no unique
Chain-of-Custody ID provided.

Seven 1 L poly bottles, and one 250 mL amber glass bottle containing the samples were
received for analyses.

2.0 ANALYSIS NOTES

2.1

2.2

2.3

2.4

2.5

2.6

2.7

Gross Alpha Analyses
No problems were encountered with the analyses.

Gross Beta Analyses
The relative percent difference in the results for the sample and its duplicate analysis
was 45%, greater than the 3o total limit of 33%.

Tritium Analyses
No problems were encountered with the analyses.

Strontium-90 Analyses
No problems were encountered with the analyses.

Technetium-99 Analyses

The MDA’s of the sample, the laboratory control sample, and the duplicate analysis
were greater than the RDL due to short count times. The MDA of the reagent blank
was less than the RDL. Given the activities of the laboratory control sample and the
sample itself the elevated MDA's are not considered a problem.

Total Uranium Analyses
No problems were encountered with the analyses.

Plutonium-239/240 Analyses

The MDA of the laboratory control sample was slightly greater than the RDL
however, given the level of activity in the LCS the elevated MDA is not considered
a problem.

™A
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TMA/Richmond
Report N4-10-106-7418
Sample Delivery Group 7418

Case Narrative

TMA

Bechtel Hanford Company
P.O. MBH-SVV-069262

December 15, 1994

2.0 ANALYSIS NOTES (cont.)

2.8 Gamma Scan Analyses

The MDA’s of iron-59, cobait-58, and europium-155 were greater than the RDL.

018



Wastinghouse Hanford
Company

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 1 of

Data Tumaround

\\

Ueou

Collector Co Contact Telephone N [] prory
mg any slephone No.
A ‘2.2 2.0 PH_BUTCHER 509-376-4388 ] Normal
Project Dasignation Sampiling Location SAF No.
200-8pP-5 200 Areas B94-03%
Ice Chest No. . Flaid Logbook No. - Mathod of Shipmanm
cw S~/ 3 CFL- |2a EMERY //6‘1/0"""“'
Shipped To Otfsita Proparty No. Bill of Lading/Alr Bili No.
TMA WAas-0-000 1~ DO —HOETTIM 52030XSq/
Possible Sample Hazarde/Rermarks Pressrvative
HNO3<2 JcoolL 4 kool 4 L & NaOH>12HNO3 <2 HCL <2 HNO3 <2
Type of
Contsiner | prg § PLG P P G/p | Gs | G/P P/G
No. of -
Contsinerte) |- 1 L. ¢ L 1 -1 b1 E s 1 14 -
Special Handling snd/or Storage Volsme
CO0L TO & DEGREES CENTIGRADE 1000mi | 500ml ! 250ml | S500mt } 1000ml | 1000m SOmi | 1000m 1000ml
METALS |IC LKALL-iDS  LP-  JGROSS NRITIUMITC-99 METALS
(see S.ANIONS-NITY ICYANIDEJALPHA/ (see S.
1. #1) FCL, BETA, 1. #3)
SAMPLE ANALYSIS . (see S. ;
UMFIL- 1. #2) FILTER-
TERED ED
Sampls No. Matrix* Dats Sampled Tims Sampled |
go DYPO v | lorwy o |ogse
80 DYAP/ !- VO Ly 8y 0P a0 £ ;
'CHAIN OF POSBESBION - Sign/Print Names SPECLAL INSTRUCTIONS Matrix*
Ralinguished B DaterTime 5 ) #1: METALS-Ca,Mg,Ns,K, Fe,Nn,Si,AL,Bi; AL METALS-Selenium(UNFILTERED) ¢ . soi
A ) P Y } o$9] Y MTBe <~  |¥2: cRoSs ALPHAZBETA;GANAA SCAN-C3-157,Co-60,Ru-106;PuZ38/239/260, |SE = Sediment
Cor Jzz,c 102ty § ) ek i, 035 =g, |SF-90,TOTAL URANIUK - SO = Solid
Dm y .M - Date/Tire #3: METALS-Ce,Mg,Na, K, Fe,Mn,5,AL,Bi; AA METALS-Selenium(FILTERED) 3} - ka:ffr'
y ‘{-/?b 02('//'§Yc YT S"—-‘?j : 0 = Oi
Me LA /0~ o c-"2 2.5 A = Air
YT D aterTirs Focerved By ST NOTE: DATA DELIVERABLE-STANDALOKE D5 w Drum ﬁ:‘fﬁ-
T = Tissue
Wi = Wipe
Relinquished By Date/Tima Feceived By Date/Tune L = Lquid
v = Vagetation
X = Other
MBORATORY Received By Trtle Date/Tirns
“SECTION
FINAL SAMPLE | DWPosl Method Disposed By Y
“DISPOSITION |
msmlauncm Original- Sample  Yellow - Sampler BC-0000-B26 (12/82)
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Westinghouse Hanfo
Company

rd

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 1 of

Data Tumaround

Pric
Collector - Company Contact Telephone No. E}N l'lYI
T Sren pged PH BUTCHER 509-376-4388 orme
Projoct Designastion Sampling Location SAF No.
200-8P-S 200 Areas B94-0354
lca Chest No. Fiakd Logbook No. - Method of Shipment
POmby EFre -r/as EMERY
Shipped Ta Otisite Property No. Bill of Lading/Alr Bill No.
TMA WS- -~-000) 171 1WA 35416
Possible Sampls Hazards/Remarks Pressrvative L:
HNO3<2 100l 4 fcool & cOOL & NaOH>12HNOS < HEL <2 KMO3<2
'I’vpc_ol
Container P/G G P/G P P G/P Gs G/P P/G_
Mo. of ”
Contsinerfsl |— 1 -1 k=1 L1 -1 E s L1 1 - 1
Special Handling and/or Storages Voluma
COOL 70 4 DEGREES CENTIGRADE 1000ml | 500ml | 250ml | $0OmL | 1000ml | 1000m( | 250ml | 000mi 1000ml
METALS (IC ALKALL-[TDS CLP- GROSS [TRITIUM|TC-99 METALS
(see S.UANIONS-NITY ICYANTDEALPHA/ (see S.
i. # JF,ct, ETA, [. #3)
SAMPLE ANALYSIS S04 , KO2 (see §.
NFIL- PO-!. 1. #2) FILTER-
ERED EO
Sample No. Matrix * Date Sampled Time Sempled
s DIV w | ro/iyl?y | o732
g0 DY V3 W {O/W‘r’/ﬂ/ o0f3x
~ CHAIN OF POSSESSION’ Sign/Print Nemes SPECIAL INSTRUCTIONS Matrix*
— - #1: METALS-Ca,Mg,Na,K,Fe,Wn,Si,AL,Bi; AN METALS-Selenium{UNFILTERED)
Rolinguished B i Data/Time A B Date/Ti (TR, AN, 95, A0,8 $ = Sof
elinquis Ygg ~ ;‘ /” " P / e, 5 |#2: GROSS ALPHA/BETA;GAMMA SCAN-Cs-137,Co-60,Ru-106;PuZ3B/239/240, |SE = Sediment
K el D L6 1y ety S RS e D A ddpn, S50y |ST90,TOTAL URANIUM S0 = Solid
ﬂe/(::‘fh%ﬁy/ 52 DatoTTima,_c g A Bocshad By el e s DeiafTume — |#3: METALS-Ca,Ng,Na K, Fe,Kn,Si,AL,BI; AA METALS-Seleniun(FILTERED) [SL = adge
. b . o = oi
e L o B i, 28 17T %xl—;_{" (0189« JroD A= Ak
Relinquished By Date/Time Raceived By DetaiTime NOTE: DATA DELIVERABLE-STANDALONWE gf = gm fﬂm.
T = Tissuae
Wi = Wipe
Relinquished By Date/Time Received By Data/Time L = Liquid
v = Vegatation
X = Other
‘LABORATORY Received By Trtde Dats/Time
~ SECTION
FINAL sAmpLg | DitPosel Method Disposed By Date/Tune
OISPOSITION

DISTRIBUTION: Original- Sample

Yaliow - Sampler

BC-8000-828 (12/92)
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[— . 1 of 1
Westinghouse Hanford Fage
_ 8 CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Company Data Tumaround
Priorty
Collector Company Contact Talephone No. % Normal
Koo (ex PH_BUTCHER 500-376-4388
Project Dasignation Sampling Locatian SAF No.
200-8P-5 200 Areas B94-034
Ice Chest Na. . Field Logboak No. — - Mathod of Shipment
(VS 026G [F7d -1/3% EMERY
Shipped To Offsite Property No. L. - Bill of Lading/Air Bill No.
THA WUS-0 -0 -373 O AL ISIC
Possible Sample Hazards/Remarks Proservative 421 -
HNOT<2 JCOOL & ool & XooL & bonH»d lg_uol <2 el <2 HNOT <2
Type of
Container P/G G P/G P p 5/P Gs G/P P/G
No. of d =
Container{s} 1 - 1 L~ “a-q«‘“ —1 6 1—1 — 1 — 1
Special Handling and/or Storage v 25§ Gha M
COOL TO 4 DEGREES CENT][GRADE olume | 40 o0mt | 500mt | 250ml | Sobal 250mt~] 1000mt 1000ml vy
METALS [IC ALKALI-[TDS RITIUM[Tc-99 METALS
(see 5. ANIONS-NITY CYANIDEALPHA/ F (see S,
1. #1) |F,CL, ETA, 1. #3)
SAMPLE ANALYSIS ,NO2 (see’s.
INFIL- 1. #2) FILTER-
[TERED ED
Sample No. Matrix* Date Sampled Time Sampled
g0 DYNVG v | rolvstsy 077
80 DYv/ v Y7444 el
:~.CHAIN OF POSSESSION Sign/Print Namaes SPECIAL INSTRUCTIONS Matrix®
- #1: METALS-Ca,Mg,Na,K,fe Mn,Si,Al,Bi; AA METALS-Selenium{UNFILTERED)
Rl i D T FLL L LA LU 21, S = Soll
olnquished By 2, , ~ Due/lime Regaived J Mo s |#2: GROSS ALPHAZBETA:GAMMA SCAN-CS-137,Co-60,Ru-106;Pu238/239/240, |S¢ = Segiment
) WP g Sr-90,TOTAL URANTUM 50 = Sold
g, i /sty Mg l;{, D T Rl A i o . . . oy Siudge
Hﬂ“ﬁ %Bv 0“5 DatorTime #3: METALS-Ca,Mg,Na K, Fe Mn,Si Al ,Bi; AA METALS-Selenium({FILTERED) W : Water
: o = oi
/Z// (b By iy /C 30"57/ L‘Jf (e-apfY McOpr] o A= A
;ﬁolinqﬁi:hud By Dl!omma B‘C'w Bv D.nf'ﬁm- NOTE. DATA DELIVERABLE SIANDALWE gf : gm ls_f::jd..
T = Tissus
Wl = Wips
— L = Liquid
Relinquished By Date/Time Received By Date/Tima v = Vsgetation
X e Other
“taBoRATORY | P*eeived By Triia Date/Time
- SECTION
| AL sampee | ieporel Method Disposed By Oste/Time
- DISPOSITION

DISTRIBUTION: O:iginak Ssmple Yeliow - Ssmpler

BC-8000-828 (12/92)



ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION @

LEVEL:
PROJECT: S -AP -1 .| paTA packaGE: RON Y MR
VALIDATOR: /. Tomaom | L48:Thepmn AM}\][’HCU\ DATE: /1|98~
CASE: SDG:
ANALYSES PERFORMED
pﬁr:;:“ &mmﬁumso KT-chmtium-ll DA:;::NW ﬁcm: .

M Totet Uranium O Redium-22 R Teittum a
SAMPLES/MATRIX LoD YN

Bon YNk

BRANPO [/ 42t  WATER
1. Completeness . .. . .. ... e e e h s e e e e s e e e e e ON/A
Technical verification forms present? . . . . . . . . . .. No N/A
Comments: -
2. Inittal Calibration. . .. ... .. e ke e e h e e e e O N/A

Instruments/detectors calibrated within

one year of sample analysis? . .. .. ..
Initial calibration acceptable? . . .. .. .. .. . ... @ No N/A

Standards NIST traceable? . . . .
Standards Expired? . . . . . . 4 ¢ v v v v o ..

Comments:

024



WHC-SD-EN-SPP-001, Rev.

3. Continuing Calibration . . . . . . . . <.

.....

Calibration checked within one week of sample analysis? . . .<E;;) No  N/A
Calibration check acceptable? . . . . . . .« ¢ .« o . . v @ No N/A
Calibration check standards NIST traceable? . . . . . . Qe No N/A
Calibration check standards expired? . . . . . . . .. . .. Yes @ N/A
Comments:

4. Blanks . . ... ... e e e e e e e e e e e e e 0 N/A
Method blank analyzed? . . . & ¢ v « v v v ¢t v 0 0 0 v w Yes\ No N/A
Method blank results acceptable? . . . .. . .. .. . .. Yes) No N/A
Analytes detected {n method blank? e e e e e e e Yes @ N/A
Field blank(s) amalyzed? . . . v v ¢ v v v v v v v v v b ow Yes No ¢ NZA‘)

Field blank results acceptable? . .

Analytes detected in field blank(s)?
Transcription/Calculation Errors? . .

Comments:

......... Yes No (N/A)

........ Yes Ho
c e e v .. Yes  No CH/AD

5. Matrix Spikes . . . . . . ...

Matrix spike analyzed? ., . . ...
Spike recoveries acceptable? .. .

Spike source traceable? . . . .. e

Spike source expired? , . . . .. .

Transcription/Calculation Errors? . . .

Comments:

R |
.. No
..Ggy No
. .(Yes) Ko
. . Yes ‘No
..Yes

N/A

N/A
N/A
N/A
N/A
N/A

0?2

-



WHC-SD-EN-SPP-001, Rev. 1

6. Llaboratory Control Samples . . ... ..o e e CN/A
LCS 2nalyzed? « « « v a e e e e e e e e No  N/A
LCS recoveries acceptable? . . . . .. . .o, Yes ) No  N/A
LCS traceable? . . .. . . .. b e e e e e e e e e @ No N/A
Transcription/Calcul ation Errors? . . . . . . . . . c o« .. Yes (No) N/A
Comments:

7. Chemical RECOVETY « & v ¢ ¢ 4 v 4 v 4 o o o s o o o o o v ON/A
Chemical carrier added? . . . + « ¢ v v ¢ ¢« ¢ o v v v o o & . fas) Mo N/A
Chemical recovery acceptable? . . . . . . ... ... v (es) Moo N/A
Chemical carrier traceable? . . . . . e e e e e @ No N/A
Chemical carrfer expired? . . . « ¢ v v ¢ 4 v o & v « & . - . Yes @ N/A
Transcription/Calculation errors? . . . . . . o o o o v o o Yes N/A
Comments:

8. Duplicates . . .. .. ... e e e e e e e e e e e 0 N/A
Duplficates Analyzed? . . . .. . ... .. ... v e ege oos Y?s\ No N/A
RPD Values Acceptable? . ... ... .3QF 1QIE, (D .« Yes (o) N/A
Transcription/Calculation Errors? . . . . . . . . . . « . s Qo) N/A

Conmentsafbﬂ /@0}5 for\ Qross a/&‘/ﬂg 145 Autﬁc[ﬁ [f’)ﬁ'hfi)/ //mﬂLS

Muta ouahl:mf'mn DB anplicd to all e j&mﬂbﬁic .
The 22D for oross bete! oas outside control _ Limits.,
Data fraa/ff)m“m];n QY% 5/2107;_0_]1809 72 60/?7/])/;9 RopyPo: T




WHC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples . . . . . . .. .
Field duplicate sampie(s) analyzed?

Field duplicate RPD values acceptable? . . .. . . .. . '
Field split sample(s) analyzed? . . . . . . oC < ﬁé’fﬁ'@ . No ,@;?195
Field split RPD values acceptable? . . . . .
Performance audit sample(s) analyzed? . . . . . . . . . . ..
Performance audjt sample results acceptable? . . . . . . ..

Comments:

Lol be moa’z /h J-hﬁ

r FIJOOL\ .

10. Holding Times
Are sample holding times acceptable? . .. .. ... ... ._ No HN/A

See  attacked zf?_/d_/}\?j o 7ime _Summa of

Comments:

11. Results and Detection Limits (levels D& E) .. ... ..... ON/A
Results reported for all required sample analyses? . . . . . (Yes) No  N/A
Results supported fn raw data? . . . v + ¢ v v v e v o v . . (Yes') No N/A
Results Acceptable? . . . . . v v v v v u e e e e fes) No  N/A
Transcription/Calculation errors? « +. « v v v v v v . . . . Yes N/A
MDA's meet required detection limits? . . .5€€ e . Yes (o N/A

See note . . Qes) No N/A

Transcription/calculation errors? . . . =¥¢ 1214
Comments ' € V.

+he MbY's fXCfFﬁ% The PALB {or techneHum~99, Fron-579,
—Collt ~ 52 and,

— Cuepium =155 T hoer (= ne detret-ton
iyt vequiremant Lop iron- 53 ﬂccdyzlt—:fz’. MMaa [ fimtion

nnt Yreguived.
The_ MK _couwld net he Veritied by {Pealoulation fpr
PLQEE Dato é‘w/m‘/m/'/on /s g@o//m/ faééﬂw/f:

BodiNe and Z BOMN 2 : (41",

wd 027
ﬂwo?/?/qf



HOLDING TIME SUMMARY

1-8

g0

s06:  BopYwv2 VALIDATOR: 4. T7).011 DATE: 2/01/9Y PAGE_{  OF A
COMMENTS . o
PREP, ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
fhunva G Agha [ 10/M194 | N/A 12/03/94 N/ A =180 | NONE
D490 N V- 12]ei7Y \ 1
BOdNA __ Wress Beta |/o/14]94 12(03/94 |
BebY Po + /of21[2Y j2[01{3Y
Boviva  |Gapme  |10/74/54 115194
Poby4po N /o/Ri[74 v U]rel94
UM A Teitiwm  Jo/r4f99 | /a9y | nlzalgd | = 7
Bob PO v 2054 | ufaaq | pjrapd | £ 7
AYNR Allotmggc /0/149194 N /# 12)03/94 N/
Boh4p0 v /0/1]54 | 1 3/p7)74
oh4Na Techeetive- 93 | /0//4/94 Jix2494
BodYpo ~ /p/21] 94 /1l [a2)74 |
Nuna ot bniam | J0f14]2 4 11[30]9y
b 4 po v lofa) 74 /i [30/5¢ ]
BUNR_ IDtrodive |o)/4]9Y [1/29/94 ’ [
Bopipo v [ofaifg A 11/ 302 v v W

2 *A3Y *200-ddS-NI-QS~IHM



1-8

6eu

HOLDING TIME SUMMARY

sp6: SONH N 2~ VALIDATOR: A T7,150n DATE 220719 y PAGE_ OF 2|
COMMENTS :
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDING HOLDING
1D TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
Bondn e o Al |/ofia/29 | N | nfa(74 | e =180 | NONE
Gress Boia} | l NENNE / J |
Bamaaop v ] 15794 v [
Toitium, vlaay |ijpzlzd | =7 ]
loha spac Vip 1[4 N/A
[echurtion 97 [ (1/23194 [
TtalUcgna l \( [32/9¢ I
eprium M v /¥22}qu M M v

*AdY “200-ddS-H3-GS-IHM
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AN2RAD. WK1

Gross Alpha/Beta

Sample 1D BOD4NG
Datector 2
Aliquot 0.30
Count time 100
Alpha cpm 1.09
Alpha, Bkgd 0.04
Alpha, Xtalk 0.006
Alpha, Ef! 0.091

Alpha Result Calc. 51
Alpha Resuit Rptd, 5.2
Alpha MDA Caic. 2
Afpha MDA Rptd. 2
Beta cpm 124.39

Bkgd 1.41

Xtalk 0.311

Eff 0.41

Beta Result Cale. 451
Beta Result Rptd 455
Bata MDA Calc 2
Beta MDA rptd 2

AN2RAD. WK1

01-Feb-95

n30



4AN2RAD.WK1

Tritium J
Sample iD BOD4N6
Detector 5
Gross Counts 203
Count Time 50
Sample Amount 0.01
Bkgd cpm 3.32
Decay Factor 0.99479
Detector Eff. 0.189
Yield 1
Rasult Cale. 609
Reasult Rptd 610
MDA Calc. 288
MDA Rptd. 300

4N2RAD. WKt

01-Feb-95



4NZRAD.WK1

[Technetium 99
Sampie ID BOD4NG
Detector 211
Aliquot 0.200
P-Factor 2.445
Yield 0.439
Days 33.703
Lambda | 8.91E-09
Decay 1.0000
Neat, cpm 54.770
Count, time 28.000
Bkg., cpm 0.400
Reasult, calc. 688
Result, rptd. 690
MDA, calc. 7
MDA, rpta. 7
4N2RAD. WK1

01-Feb-85

n37



4N2RAD. WK1

Strontium 90

Sample 1D BOD4NGE

Detactor 205

Bkg 0.4323

Count Time 400.000

Y30 cpm 0.000

Elapsed Time, days 40.850

Lambda | 6.86E-05

Decay 0.9972

Yleld 0.8242

PPT. corr. 1

Aliquot 1

Product 0.8219

C-zaro 0.0000

P-Factor 1.859

Result, calc. 0.000

Rasult, rptd. 0.000

MDA, calc. 0.2

[ MDA, rptd. 0.2
4N2RAD. WK1

01-Feb-95
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4N2RAD. WK1

Piutonium 238/239

Sample iD BODANG
Detactor 63
Count time 1262.32
Corr, tracer dpm 39.6
Bkgd. count time 2322.33
Net, tracer counts 9496
Detector Eff 0.3873
Yield 0.490

Aliguot 1
Pu239, gross counts 3
Pu239, bkgd counts 2
Pu239 decay 1
Pu238, gross counts 3
Pu238. bkgd counts 5
Pu238 decay 0.9991
Pu239, Result cale. 0.002
Puz39, Result rptd 0.002
Pu239, MDA calc. 0.02
Pu239, MDA rptd, 0.02
Pu238, Resull calc. -0.004
Pu238, Result rptd. -0.004
Pu238, MDA calc. 0.020
Pu238, MDA rptd 0.030

4N2RAD. WK1

01-Feb-85

)

~
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4N2RAD.WK1

Total Uranium Standard | Intensily Calc Rptd
0.049 1970 |Sampla D |Intens. Reasult Rslt
0.156 3970 |BOD4N2 35738 1.6 1.5
0.521 12437 |BOD4NG 56573 2.5 2.4
0.976 22600 |QC-LCS 55931 24 24
2.603 59586 |{QC-BLANK -119 -0.0 0.0
4.881 109812 |BOD4N2-D 36377 1.6 1.5
16.27 238741

Slope: 4.4E-05 |

4NZRAD. WK1

4 W 2/2/ 75

09-Feb-95
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TMA/RICHMOND

SAMPLE DELIVERY GROUP 7417

N410084-05 BOD4N2
DUPLICATE
SDG 7417 Client Westinghouse Hanford
Contact N. Joseph Verville Contract MBH-SVV-169262
DUPLICATE CORIGINAL
Lab sample 1d N4100DB4-05 Lab sample id N410084-0% Client sample id BOD4N2
Dept sample 1d 7417-005 Dept sample id 7417-001 Location/Matrix 200 Areas LIQUID
Received 10/18/54 Collected 10/14/54
Custeody/SAF no EFL-1125 B93-016
DUPLICATE 2¢ ERR MDA RDL QUALI - ORIGINAL 20 ERR MDA QUALI- RPD le  PROT
ANALYTE pCi/L {COUNT) pCi/L pCi/L FIERS TEST pci/L {COUNT) pCi/L FIERS L] TCT LIMIT
Gross Alpha -0.32 1.0 2 3 U 8CA kB 5.2 2 B3
Gross Beta 820 11 2 4 80B 790 1l 3 4 12
Tritium 4440 170 00 400 H 170 220 300 55 72
Strontium 90 -0.016 0.28 Q.2 2 u Y -0.17 0.14 0.2 u
Technetium 99 1300 41 8 5 TC 1200 L] 3 8 23
Total Uranium {ug/L) 1.5 0.23 0.01 0.1 uT 1.5 0.22 0.901 0 38
Plutonium 238 -0.003 0.00% 0.01 0.05% u P 0.017 0.026 0.05 uy -
Plutonium 23%/240 -0.0013 0.005 .01 Q.08 u PU 0.004 9017 0.C4 u -
GAMMA, SCAN ANALYTES u u
Sodium 22 U 10 U GAM u 10 u -
Potassium 40 U oo u GAM u 200 u -
Manganese 54 U 10 9] GAM u 10 s -
Iron 59 u 50 30 u GAM U 30 U -
Ccbalr 58 u 20 20 u GAM U 19 u -
Cobalt 60 25 15 20 GhM 36 13 16 103
Niobium 94 u 20 u GAM u 10 u -
Ruthenium 103 u 20 U GAM U 20 u -
Ruthenium 106 v 100 u GAM U 100 u -
Tin 113 u 20 I GAM U 10 u -
Cesium 134 U 10 uU GAM U 10 U -
Cesium 137 u 20 20 u GAM U 10 U -
Cerium 144 u 70 uv GAM i) 60 U -
Europium 152 U 0 490 g GAM o 20 u -
Eurcpium 154 U 20 40 u GAM u 20 u -
Eurcpium 185 U 40 40 u GAM u 30 u -
Radium 22¢ U 30 u GAM u 20 U -
Radium 228 u 60 g GAM u 50 u -
Thorium 228 U 20 u GAM U 20 u -
E » A
77Hf RP& #@rvfp0§5 Q?Qhalj zQQtSMﬂ? fﬁﬁ
N . J&)\ j Al S ’f_\ i
Control  [mits. Dafa gua 'f'CQ on Lab 3¢ mouC
\ o= A Protocol WHC-HASM-1
DUPLICATES [5 Cyjf’ipd ‘f‘b ﬁany)las C(NoQ ,C wDL/Né' j : Vargicn Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION 'g———i—B_ version 3 04
Fage 12 . { Report dace 12/16/94

Y

-
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TMA/RICHMOND

SAMPLE DELIVERY GROUP 7418

N410106-04 BOD4 PO
DUPLICATE
SDG 7418 Client Westinghouse Hanford
Contact N. Jogeph Verville Contract MBH-SVV-0N69262
DUPLICATE ORIGINAL
Lab sample id N410106-04 Lab sample id N410106-01 Client sample 1d BOD4PO
Dept sample id 7418-004 Dept sample id 7418-001 Location/Matrix 200 Areas LIQUID
Received 10/25/94 Collected 10/21/94
Chain of custedy id EFL-1020
DUPLICATE 2¢ ERR MDA RDL QUALI - ORIGINAL 2¢ ERR MDA QUALI- RPD 3o PHOT
ANALYTE pCi/L {COUNT) pCi/L pCi/L FIERS TEST pCi/L {COUNT) pPCi/L FIERS L TOT LIMIT
Gross Alpha 46 B.2 2 3 a0A 70 7.9 2 g 52
Gross Beta 1900 17 2 4 80B 1200 14 2 13
Tritium 4200 320 00 400 H 4500 310 100 7 27
Strontium %0 Q 0.4% 0.2 2 u Y -0.002 2.35 0.3 U
Technetium 99 3700 57 10 s Tc 3400 120 20 8 22
Total Uranium (ug/L) 3.8 Q.52 0.01 0.1 u_T 3.4 n.s51 0. 01 3 37
Plutonium 238 -0.003 0.008 9.02 0.05 u PU -0.004 2.018 J.03 u -
Plutonium 239/240 9 0.006 0.02 ¢.05 U PU -G.001 2. Q08 0.02 i -
GAMMA SCAN ANALYTES U u
Sodium 22 U 20 u GAM 10 u -
Potassium 490 u 200 ) GAM U 200 J -
Manganese 54 u 10 u GAM U 10 -
Iron 59 u 40 30 U GAM 40 -
Cobalt %8 U 10 20 u GAM u 14 8¢ ‘
Cobalt 60 78 20 20 SAM 61 19 24 ]
Nicbium 94 U 10 u SAM u 10 U -
Ruthenium 103 U 20 u SAM u 20 U -
Ruthenium 106 11 100 u SAM U 100 U -
Tin 213 u 10 u GAM u 20 U -
Cesium 134 u 1c U GAM U 10 U -
Cesium 1137 8] 10 20 U GAM u 10 u -
Cerium 144 u &0 g GAM u 60 u -
Eurepium 152 u 20 40 4] SAM 8] 30 v -
Eurepium 154 u 20 40 U GAM u 29 U -
Europium 158 u o 40 u GAM U 40 U -
Radium 226 U 30 4] GAM u 10 U -
Radium 228 u &0 u GAM u 60 8] -
Thorium 228 8] 20 u SAM u 20 u -
The KPD's for gvess afpha and Gross b
Gre patside the Control imits Date
- Lab 1d
ﬁua liticatjon /5 7)/0//‘54 10 bdﬂi/)/f RN e
DUPLICATES . : L Version Ver 1.0
Fage 1 BOZ) L{ PO < ~—) Form DVD-DUP
SUMMARY DATA SECTION Version 3,04
Page 12 Report date 12/14/94 i
J

19— g 21195




TMA /RICHMOND

SAMPLE DELIVERY GROUP 7418

N410106-04 BOD4PO
DUPLICATE, cont.
5DG 7418 Client Westringhouse Hanford
Contact N. Joseph Verwville Contract MBH-S5VV-069262
DUPLICATE ORIGINAIL
Lab sample id N410106-04 Lab sample id N410106-01 Client sample id BOD4PO
Dept sample id 7418-004 Dept sample id 7418-001 Location/Matrix 200 Areas LIQUID
Received 10/25/94 Collected 10/21/94
Chain of custody id EFL-1020
DUPLICATE 27 ERR MDA RDL QUALI - CRIGINAL 20 ERR MDA QUALI- RPD lg PROT
ARALYTE pci/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L {COUNT) pCi/L FIERS x TOT LIMIT
Thorium 232 U 60 U GAM ¥ &9 U -
QC 22106-22112 DUP #H1
Lab 1d TMANC
Protocol WHC-HASM-1
DUPLICATES Vergion Ver 1.0
Page 2 Form DVD-DUP
SUMMARY DATA SECTION version 3.04
Page 13 Report date 12/14/9%4
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RECORD COPY
MEMORANDU%
=

TO: 200-BP-5 Round 2 Groundwater Project QA Re S‘g
T

uary 30, 1995

FR: Anne Jensen, Golder Associates Inc. ad

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
BOD4N2-TMA (943-1610.062 4N2INO.BP5)

INTRODUCTION

This memo presents the results of data validation on data package BOD4N2-TMA
prepared by Thermo Analytical Inc. Sample information is provided in the following
table.

SAMPLE 1D COMMENTS ANALYSIS MEDIA
BOD4N2 FIELD SPLIT SEE ATTACHMENT ¢ WATER
BOD4N3 FIELD SPLIT WATER
BOD4N6* FIELD SPLIT WATER
BOD4N7* FIELD SPLIT WATER
BOD4P0 FIELD SPLIT WATER
BOD4P1 FIELD SPLIT WATTR

* - [ndicates sample results which were 100% recalculated.

Data validation was conducted to level D in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide
the following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Decumentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of the minor deficiencies
noted below.

Accuracy. Goals for accuracy were met, with the exception of the minor deficiencies
noted below.

Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were met for all sample results.

001



Data Package ID: BOD4N2-TMA Analysis;: INORCANICS

Completeness. The data package was complete for all requested analyses. Six samples
were validated in this data package with a total of sixty-three determinations reported, all
of which were deemed valid. This results in a completeness of 100%, which meets the
90% objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified durny data validation which required Gualiticauon
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data.

Laboratory Blanks

* The initial calibration blank for aluminum was unacceptable. Attachments 2 and 5
provide a summary of the samples affected, data qualifications applied and
supporting documentation.

« The preparation blanks for iron, aluminum and selenium were unacceptable.
Attachments 2 and 5 provide a summary of samples affected, data qualifications

applied and supporting documentation.

Matrix Spike Recovery

« The matrix spike recovery for silicon was unacceptable. Attachments 2 and 5
provide a summary of samples affected, data qualifications applied and supporting
documentation.

Laboratory Control Sample Recovery

» The percent recovery for silicon in the laboratory control sample (LCS) was
unacceptable. Attachments 2 and 5 provide a summary of the samples affected,
data qualifications applied and supporting documentation.

ICP Serial Dilution

+ The ICP serial dilution percent difference (%D) for potassium was unacceptable.
Attachments 2 and 5 provide a summary of the samples affected, data qualifications
applied and supporting documentation.

FIELD QC

* Samples BOD4NZ/BOD4N3 were identified as the field splits of samples
BOD4GO/BODEGT respectively. All relative percent differences (RPD's) were within

control limits, with the exception of cyanide.
o auplaced 210125

a0 &



Data Package ID: BOD4N2-TMA Analysis: INORGANICS

» Samples BOD4N6/BOD4N7 were identified as the field splits of samples
BOD4L4/BODALS respectively. All RPD's were within control limits.

» Samples BOD4P0/BOD4P1 were identified as the field splits of samples
BOD4K6/BOD4K?7 respectively. All RPD's were within control limits, with the

exception of iron and potassium.

Data qualification is not required for field QC. Attachment 5 provides a stmmary of the
results.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002,
Rev. 2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0,
September 7, 1994; Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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UJ

BJ

GLOSSARY OF INORGANIC DATA REPCRTING QUALIFIERS

Indicates the constituent was analyzed for and detected. The concentration
reported is less than the contract required detection limit (CRDL} but greater
than the instrument detection limit (IDL). The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. The
concentration reported is the sample detection limit corrected for aliquot size,
dilution and percent solids (in the case of solid matrices) by the laboratory.
The associated data should be considered usable for decision making

purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor
quality control deficiency identified during data validation the concentration
may not accurately reflect the sample detection limit. The associated data
have been qualified as estimated but should be considered usable for decision

making purposes.

Indicates the constituent was analyzed for and detected at a concentration
less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). Due to a minor quality control deficiency
identified during data validation the associated data have been qualified as
estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor
quality control deficiency identified during data validation the associated data
have been qualified as estimated, but should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major
quality control deficiency identified during data validation, the associated
data have been qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major
quality control deficiency identified during data validation, the associated
data have been qualified as unusable for decision making purposes.



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFHCATION SUMMARY - FORM B-7

SDG:BOD4N2 REVIEWER: DATE: PAGE_1 OF 1
A JENSEN 1-30-95
COMMENTS: INORGANICS
COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED
ALUMINUM u BOD4PO DETECTED IN
CALIBRATION BLANK
ALUMINUM U BOD4N3 DETECTED IN
PREPARATION BLANK
IRON u BOD4N3 DETECTED IN
BOD4N7 PREPARTATION BLANK
BOD4P1
SELENIUM J BOD4N6 DETECTED IN
BOD4PO PREPARATION BLANK
POTASSIUM i BOD4N2 ICP SERIAL DILUTION
%D QUTSIDE CONTROL
LIMITS
SILICON J BOD4N7 MATRIX SPIKE
BOD4P1 RECOVERY OUTSIDE
CONTROL LIMITS
SILICON I BOD4N2 LABORATORY
BOD4N3 CONTROL SAMPLE

RECOVERY IS OUTSIDE
CONTROL LIMITS

ag A /aga%{ 21395
007



ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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7

0
~

Vatidated Data Sumnary, Data Package: BOD4N2-TMA

Samp# BOD4NK2Z 8004N3 BOD4NS BOD4NT7 BOD4PO BOD4P1
Date 10-14-94 10-14-94 10-19-94 10-19-94 10-21-94 10-21-94
Location 299-£33-12 299-g33-12 $99-53-55¢ 499-53-55¢C 499-52-54 699-52-54
Depth s --- .. -- .-- .-
Type WATER WATER WATER WATER WATER WATER
Comments SPLIT SPLIT SPLIT SPLIT SPLIT SPLIT
Parameter | Units Result Q Result Q Resulr Q Result Q Result Q Result qQ
ALUMINUM UG/L 16.600 46.400 u 16.400 16.600 115.000 u 16.600
CALCTUM uGsL | 28900.000 30100.000 58300.000 59400.000 88900, 000 B7100.000
[RON UG/t 132.000 24 . 600 u 38.800 60.500 554.000 21.500
MAGNES UM uG/L 8430.000 $010.000 14600.000 16900.000 26900, 000 26300.000
MANGANESE uG/L 0.900 2.400 8 0.900 0.900 9.900 8 0.900
POTASSIUM uG/L 7720.000 8490.000 7760.000 7630,000 16100,000 10000.000
SELEN{UM uG/L 3.100 3.900 B 8.500 8.300 11.200 J 13.100
SO0 1UM uG/L | 21000.000 22100.000 25300.000 26000,000 £1200.000 41900000
CYANIDE UG/L 39.500 .- 58.000 .-- 164,000 .-
SILICON uG/L 26000.000 27700.000 4 17400.000 18700.000 16300.000 17000.600
BISMUTH UG/L 387.000 387.000 U 387.000 387.000 3a7.000 u 387.000

The decimal places shown do not reflect the precision reported by the laboratory

<o 4’2 1y L' ot <
ﬂ,L/LLt el /B/‘?

SMAL




WESTINGHOUSE /HANFORD

1
SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET et e e e e e e e
1 i
[} ]
! BOD4NZ :
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D2-003%9 o
l.ab Code: SKINER Case No.: N4-10-0825A5 No.: SDG No.: BOD4N2

Matrix (soil/water): WATER Lab Sample ID: 10138-01S

Date Received: 10/20/%4

Level (low/med): LOW
% Solids: 0.0

Concentration Units (ug/L or mg/Kg dry weight): UG/L

=)

] 1 ] 1
] ] I 1 1
'CAS No. I Analyte |ConcentrationiC, Q i
1 r ] r i i 1
17429-90-5 !Aluminum ! 16.6 'U! P !
'7440-70-2 Calcium | 28700 - P
17439-89~4 'Iron ! 132 N P
17439-95-4 !Magnesium! 8430 o =
'17439-96-5 Manganese! 0.90 U P
17440~09-7 !Potassium! 7720 Pl E =AY
17782-49~-2 !Selenium | 3.1 8] P
' 7440-23-5 (Sodium ' 21000 o =B .
[} t ] 3 1 1
: {Cyanide ! 39.5 | ! calZ &y 2995
'7440-21-3 !3ilicon ! 26000 Lo P
17440-69-9 |Bismuth ! 387 Y w gy oy N
1 1 ] ! 1 ]
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

Vov/ i

/}WJ 2/9s

FORM I - IN ILMOZ.

eif SN 010



WEST INGHOUSE /HANFORD

1
SAMPLE NUMBER:
INCRGANIC AMNALYSIS DATA SHEET e S el

' BoDaN3 i
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D2-003% ‘- - e
Lab Cocde: SKINER Case MNo.: N4-10-082SAS No.: SDG No.: BOD4N3
Matrix (soil/water): WATER Lab Sample ID: 10139-01S
Level (low/med): LOwW Date Received: 10/20/%4
% Solids: 0.0

Concentration Units (ug/L or mg/Kg dry weight):

t

-

O
D
8]
Z
o]
[

74

7440 70-2
7439-89-6
7437-95-4
7439-96-5
7440-09-7
7782-49-2
7440-23%~5

R R e T

17440-21-3
17440-69-9

1

Color Before: COLORLESS

Color aAfter: COLORLESS

Comments:

] [} 1 1
1 ] 1 1
' Amalyte !Concentration C,
t 1 ' ]
1. [ — | . e tven e oo venm wvae mit ekt bavtmimr mrg anre b oweis
'aluminum : 46.4 HB:
'Calcium | 30100 -
‘Iron ! z4.6 &)
‘fMagnesium, 3010 .
'Manganese, 2.4 1B
‘Potassium| 8470 Vo
1Selenium | 3.9 '8!
'Sodium ' 22100 I
iCyanide | -
'Silicon | 27700 I
Bismuth | 387 Lt
T O S

Clarity Before: CLEAR

Clarity After: CLEAR

FORM I IM

UG/L

X

Q

N - ng

A

DPUZXUVUVUTDUDOO:

54

t

Texture:

Artifacts:

ILMOZ. 1

011

3

‘-, u-J-



INORGANIC ANALYSIS DATA SHEET

WESTINGHOUSE /HANFORD
1

SAMFLE NUMBER:

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D2-C03% | __ _ o o
l.ab Code: SKIMNER Case No.: N4-10-1028AS No.: SDG No.: BOD4NS
Matrix (soil/water): WATER Lab Sample ID: 101&1-01S
Level (low/med): LOW Date Received: 10/25/94

% Solids: 6.0

Concentration

17429-90-5
'7440-70-2
17439-89-6
17439-95-4
17439-96-5
17440~09-7
17782-49-2
17440~-23-5
]

]
'7440-21-3
17440-69-9

Color Before: COLCRLESS

Color After: COLORLESS

cComments:

1 1

] i

1 ]

) :

| R S S I L o |
tAluminum | 16.6 [U!
icalcium | 58300 HE
| Iron ! 8.8 !B!
iMagnesium! 16600 o
iManganese| 0.90!'U!
'Potassium! 77460 I
iSelenium | 8.5 | |
' Sodium ' 25300 -
(Cyanide ! 58.0 ! !
18ilicon | 17400 P
'Bismuth ! 387 M
e e i
Clarity Before: CLEAR
Clarity After: CLEAR

A S St S T e e e o gy S e el iy W e e et e . A 0 A . Bt . e Sk ol Sl ey e e el R TR e =t e i T 7 ek el Y e Y Tt T TR M T o W S = S S S — —— — — —

FORM I IN

UG/l
a M ZZZ
"""" E
P
P
‘P
P
P
1-eY
P .
cald A 2)9/95
NI
A A o 2f10)9
Texture:
Aartifacts:
//27!7
ﬁdfd/ /?ﬁfLmoz
el , 012
apgadd Sfa e



WESTINGHOUSE /HANFORD

1
SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET e o e om ot e e e
t 1
| BOD4NT !
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 | . o
Lab Code: SKINER Case No.: N4-10—-102SAS No.: SDG No.: BOD4NT
Matrix (soil/water): WATER Lab Sample ID: 101&0-01%S
Level (low/med): LOW Date Received: 10/25/%94

= Solids: 0.0

Concentration Units (ug/L or mg/Kg dry weight): UG/L

e e o
1 ] ] [] 1 1 ]
ICAS No. ! Analyte !ConcentrationiC) Q 4 I CQ
I 1 ] t 1 L 1
[ UV VPO NN, [V S I anrt cmtn bk mth s m vonm srns wesn mam manesene | e b e o
17429-90-5 !'Aluminum | 16.6 U] =T
'7440-70-2 {Calcium | 59400 o P
17439~-89-5 | Iron H 60.6 L& P U
'17439-95—4 ‘Magnesium! 14900 I P
17439-96-5 !Manganese! 0.90! U, P
!7440-09—7 !Potassium! 7630 Vo ‘P
17782-49-2 !Selenium ! 8.3 | | =
'7440-23-5 |Sodium ! 26000 P =
. ‘Cyanide | N INR
17440-21~3 |Silicon | 18700 | | e T -
'7440-69-5 |Bismuth 387 4! A Lt Uy T/l
1 1 1 t 1 ' 1 /
L it e ot e e e et rmrr e B i e b tme et s daen vmnreene b vend e cene prns pres sren wnomares s crre o pras anrs 4 aee 1 e . .3 e |
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Colar After: COLORLESS Clarity after: CLEAR Artifacts:
Comments:
i
Ll
EVIES
FORM I — IN ILmoztfg“‘

/L//’] "'(’u_‘l: //' :'f”f j/

Hy
013



WESTINGHOUSE/HANFORD

1
SAMPLE NUMBER:
INCRGANIC ANALYSIS DATA SHEET - —_—

] 1

] [}

' BOD4PO !
Lab Name: SKINNER & SHERMAN LABS. Contract: &8-D2-003% ' H
Lab Code: SKINER Case MNo.: N4—-10—-1028AS No.: SDG No.: BOD4aNé

Matrix (soil/water}: WATER Lab Sample ID: 10161-02S

Level (low/med): LOW Date Received: 10/25/%4

%2 Solids: Q0.0
Concentration Units (ug/L or mg/Kg dry weight): UG/L

] \ t ] t i i
1 1 i 1 ] ] 1
'CAS No. ! Analyte !|Concentrationi{C! @ e I CZ?
] 4 ] r 1 1 ]
L 1 _— o —t e e v —— — — — — | [ N — | [— )
' 7429-90-5 !Aluminum ! 115 '8! ey U
17440-70-2 |Calcium | 88900 o =R
'17439-85-6 !Iron ! 554 I P
'7439~95-4 !Magnesium! 26900 v 'p !
17439-94-5 !Manganese! 9.9 B! P
17440-09-7 [Potassium| 10100 - P
17782-49~2 !Selenium ! 11.2 ! ! p LT
' 7440-23-5 !Sodium ' 41200 Lo P .
! iCyanide ! 164 1! ical 2 @ R[9S
17440-21-3% !Silicon | 16300 I p o Y / j
17440-69-9 !Bismuth ! 387 Lt A g Loy BT
{7440-63-3 ienuh e I Ui
Color Before: COLORLESS Clarity Before: CLEAR Texture :
Colcr After: CQOLORLESS Clarity After: CLEAR Artifacts:
Comments:
- f
/{77195
FORM I - IN ©/ 1LMOZ.1
, Ml ,13



Lab Name:

Lab Code:

Matrix (soil/water):

Level (low/med):

-3,
B

Color Refore:

Color After:

Solids:

Comments:

SKINER

LOW

Case No.:

WEST INGHOUSE /HANFORD

SKINNER & SHERMAN LABS.

WATER

0.0

!

3

iCAS No.
1

| I

1 7429~90-5
17440-70-2
1 7439-89-6
1 7439-95-4
\ 7439-946-5
1 7440-09-7
17782-49-2
17440-23~5
)

1 7440-21-3
1 7440-69-9

COLORLESS

COLORLESS

Analyte

tAluminum
iCalcium
yIron
'Magnesium
'Manganese
yPotassium
iSelenium
1 Sodium
iCyanide
1Silicon

Bismuth
1

Clarity 8Before:

Clarity Aafter:

I
1

1

Contract: &68-D2-003%

'Concentration

{
H

FORM I

1&8.6
B7100
FL.5
26300
0.90
10000
13.1
41900

17000
387

IN

INCRGANIC ANALYSIS DATA SHEET

N4-10-1028AS No.:
Lab Sample ID:

Date Received:

C

R C:

c

&

CLEAR

CLEAR

D

Concentration Units (ug/L or mg/Kg dry weight):

H
i
i

1

POZTOVDUUVOTDO:

[

/JLJ', .

SAMPLE NUMBER:

f
]
X BOD4R1
|
SDG No.: BODA4N7?
10160-02S
10/25/94

UG/L

3

)]

Texture:

Artifacts:

*._4‘-
L

A
-

J_"(_: \

{

IgMOZ.l

Sfas
/ [ 015

W7[4

#
3~



ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Thermo Analytical inc.

300 Second Avenue

Post Office Box 521

Waltham, MA 02254-0521

{617} 890-7200

FAX (617} 890-3883

November 22, 1994

TMA/Richmond

2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

uality Control Narrative
scope

Two water samples were submitted to TMA/Waltham on October 25 and
26, 1994 from TMA/Richmond. The samples were analyzed for the
elements listed on the chain of custody. The analysis was performed
under TMA/Waltham work order S5410160.

Methodology

The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
ILMO2. Bismuth was analyzed by flame atomic absorption

spectroscopy.

All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

m)//w;?mﬁﬁmiwno RECORD COPY

Steven R. Provencal
Metals Supervisor

f 017



Thermo Analytical Inc.

300 Second Avenue

Post Office Box 521

Waltham, MA 02254-0521

(617) 890-7200

FAX (617 890-3883

RECORD copy

November 17, 1994

TMA/NORCAL
2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

Quality Control Narrative

Scope
One (1) water sample was submitted to TMA/Waltham on October 20, 1994

from TMA/Norcal. The sample was analyzed for the elements
specified on the chain of custody. The analysis was performed under

TMA/Waltham work order S410139.

Methodology

The sample was prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program ILM02. Bismuth was
analyzed by flame atomic absorption spectroscopy.

All quality control requirements were met for the sample with
no exceptions.

Please feel free toc call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WAL

"-54_,1" EINY "Z&Q
Steven R. Provencal
Metals Supervisor

018



TiviA

Thermo Analytical Inc.

300 Second Avenue

Post Office Box 521

Waltham, MA 02254-0521

(617) 890-7200

FAX (617) 890-3883

November 22, 1994

TMA/Richmonad

2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

ouality coptrol Narrative
Scope

Two water samples were submitted to TMA/Waltham on Cctober 25 and
26, 1994 from TMA/Richmond. The samples were analyzed for the
elements listed on the chain of custody. The analysis was performed

under TMA/Waltham work order 5410160.

Methodology

The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
ILMO2. Bismuth was analyzed by flame atomic absorption

spectroscopy.

Discussion
All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

m;}::mﬁﬁwwo RECORD COPY

Steven R. Provencal
Metals Supervisor

& 0189



i/

Thermo Analytical Inc.

H

300 Second Avenue

Post Office Box 521

Waltham, MA 02254-0521

(617) §90-7200

FAX (617) 890-3683 RECOERT, SOPY

November 17, 1994

TMA /NORCAL
2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Stuermer

Quality cControl Narrative

Scope
One (1) water sample was submitted to TMA/Waltham on October 20, 1994

from TMA/Norcal. The sample was analyzed for the elements
specified on the chain of custody. The analysis was performed under

TMA/Waltham work order S410138.

Methodoloqy

The sample was prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program ILM02. Bismuth was
analyzed by flame atomic absorption spectroscopy.

Discussion
All quality control requirements were met for the sample with
the following exceptions.

The ICP serial dilution for potassium exceeded the control limit
requirements.

- Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/WALT
) i
e ZV U L YN s AT
Steven R. Provencal
Metals Supervisor

20
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ey
Waestinghouse Hanford Poge 1 ot 1
c g CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Ompany Dets Tumaroung
Prio
Colieciar ‘2 Comgany Cantact Tslaphons No. % Non::i
ﬁ— ") PH_BUTCHER 509-374-4388
Propect Denigration Ssmpling Location SAF No.
200-8P-5 200 Areas 894-036
ikce Chast No. Flalkd Logbook No. - Methad of Shipment
R A% CFL joe EMERY ,46%4““"
Shipped Ta Ottaie Propenty No. Bill of Leding/Alr B No. .
THA WaAS-0-O00\ - D0 —HOOESTIH 52030159/
Passible Sampie Hazerds/Ramarks Pressrvative
biv03<2 Jcooy 4 koot & ooy & MaQH>]2JHNOY <2 HEL <2 HMOS <2
Typs of
Container P/G G [ Ji1 P P G/P 13 G/P p/G
No. of e
Contalraila} - - 1 -] - 1 il | EQ 1 -~ 1 r 1
Spacisl Handiing sndlor Storege Veohane
CO0L TO 4 DEGREES CENTIGRADE 1000m | | 250l | | 250ml 1 1000m|
METALS JIC ALKALI-TDS CLP-  [GROSS [IRITIUM[Tc-99 METALS
Caee S ANIONS-NITY ICYANIDEALPHAS (see S.
1. #1) |F,CE, ETA, 1. #3)
SAMPLE ANALYSIE 1504 , ND2 (see S,
LUNFIL- PO4 1. #2) [FILTER-
TERED ED
Sample No. Matrix* | Dota Sampled | Tine Sampled [ o 3 -
g0 DYPo v | lotias |09
40 DYP/ v Do zyvaq | 0950 <
LS
CHAIN OF, gos_sg;sl_ouz—;{.i SigniPrint Memas SPECIAL INS TRUCTIONS Matrix®
—— #1: METALS-Ca,Mg,Na, K, Fe Kn, S1, AL, B1; AA METALS-Selenium{UNFILTERED) .
Railnquished B Dats/Tima e B Dat 1T RER, TR, T, 20,00, s Soll
AT fﬁrfﬁ ) 10%5 % “T0v |12 GROSS AUPRA/BETA;GANAA SCAR-Ca-137,C0-60, Ru-106;PU238/239/240, [SE = Sediman:
ol O i~ 5r-50,TOTAL URAN{UM SO = Sold
ﬁ%ﬁﬁlﬂd °‘“”3?'§qo //gfh“ 5 Beheates L0 f G . RETALS-Ca g, Ka, K, Fe M0, 51 AL, BE; AR KETALS-Selenfum(FILTERED) SL = Shdgs
4 . c%\ ) [a] - O
LLC Lor Ludhn _10-39FY WlhnJ T (o-asAy |25 NOTE: DATA DELIV 1 Bs - D sold
Relnquishad By Date/Tima [Racelvad By DitelTime P OBATA ERABLE - STANDALOWE B L rm sl
- quid
T = Tlsuue
Wl = Wipa
Reunquished By Daa/Time Racatved By Dsta/Time L = Uquk
v = Vegelation
X = Dthar
LABORATO‘R?; Recsived By Titia Cata/Tima
SECTION
FINAL SAMPLE | DiPors Methed Disposed By DetelTrms
DISPOSITION

DIiSTRIBUTION: Onglnalk Ssmple  Ysllow - Sampler

BC-800C-828 [V 2/92)




g

000003

4

F02/0U

T
4
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a1 0 chmltd

RGY 1

f

3R

H-6-8

Wastinghouss Hanford J Page 1 et 1 1
Compan) CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Deta Tumamund
Cateroy Company Contact Teiapivona to, E "“'“w""f
AT Sy ot P BUTCHER S09-378-4380
Froject Deslgnaton Sampling Lossten SAF No.
s, YT ot
L] o, ook Me, hiathad af
domby B —1/35” AT
Shioped Te Ofisks Preparty No. BR of Lading/Alr BN Na.
WasS-0-0001)-17 " 140135 4YID
Possitle 3amph Hagsrde/Rernarics Presarvative
: <2 KOO0, & koL & oo & Maox>1ZHNO3 < MLy <2 2rd
Type of
Comunar { p/g | ¢ | PG| P 2 &P | ¢ [Fid [T
Ne. of
LIS ol 1 =1 ¥+ 1 =1 I 2 T o - 1
Spacid Handling and/er Starsge Vol = 1
COOL YO & DEGREES CEWTIGRADE 1090m Tim' [ 1000m( 1
METALS lc KALI-IDS  [Lp- $ [RITIUNTC-99 TALS
(ug s nIoms-NITY Y Ax LOEJAL PHAS tee 3.
i cl TA, 1. B
SAMPLE ANALYSIS . see 5,
IFIL- 1. ) ILTER
I |
Saryle N, Mettn® | DoteSemplod | Tione Bompind GAET
g DYNZ v | rolyley o772 |\
s DY A3 o | galoc /14 } 0f32 -
Slga/Print Hamas SRCIAL METRUCTIONS Matsix*
OowiTene FY; METALS-Ca Mg in,K, Fa K, 30, AL,BI; AA mus-salmlm{u!:;lufzm) s = %t
3¢ 5 92 GROIS ALPRAZDETA;GAA SCAN-Ca-137,Co-60,Ru-108;M238/259/240, |5c = Sedimart
k%b‘“‘ ,4’/"7‘/”’ L4 ,észsﬁdm [ gy ¢ Jir-s0, 0T naiin it
Do Tons 35’0 ey, v F31 MEYALS-Cu Mg, Na,K, Fo, K, S0 AL, BE; AA NETALS-Salenfus{FILTERED) ‘:’,"L - &“3’
Bt e 72 1P )—:r JeAE~9s) JlcoD _ o - o
A NOIET DATA DELIVE . A D5 = Drum Sokds
/ Rellnquisind By Dets/Tiow Ty Darta/ T 1 DATA RABLE - STARDALONE DL = Dros Liqus
T = Tisaus
- t“ T e,
Data/ Tl Resstvad By Dota/Time v w Yagelstion
X u Other
Thia, _m-
OMposed By Duta/Timm

Yaliow - §ompler

BC-8000-828 1L 20T

rgo2 #2<

R4

[A|

ER

1a-1e-

151122350439

tychmond

Re0ad
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A

Waestinghouse Hanford

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 1 of 1

ComanY Dets Tumaround
D Priorty
Callector Campany Cantact Talsphane Na. m Normal
Koo e PH_BUTCHER 509-374-4388
Project Designation Sampling Location | SAF Ne.
200-BpP-5 200 Areass B94L-036
ice Chast No. Flald Logbaak Nao. Method of Shipment
oS- 029 Zre (135 EMERY
Shipped To Ottalts Property Ma, Bl of Lading/Alr Blll No,
o W4S-0-001- 83 : IO R13910
Posslble Sampls Haxsrds/Ramarks Preservative
HMO3 <2 KC0OL & KOOl § KOOL 4 FisOM»{2lWND3 <2 ¢l <2 HNOY <D
Type of
Contalnar P/G G P/G P P_ 1 qp Gt G/p P/G
No. of - =4
Cantaknate} 1 1 il | ';2-1-'" —1 - -3 |— 1 - 1 1
Spacial Handllng andlos Slorage Vohame 2 [~ Sho b
COOL_TO & DEGREES CEWTIGRADE 1000nl | $00mi | 250ml __;,;E.Il | 1000t | 1000m| | 350mi"] 1000mL 1000m
METALS lic WLEKALL-TTDS CLP-  GROSS [TRITIUMITC-99 METALS
(see S.ANIONS-NITY CYANIDEWLPHAS i(see 5.
{. #1) |F.CL, ETA, 1. #3)
SAMPLE ANALYSIS S04, N02 (see S.
LsFIL- P04 I, #2) FILTER-
ERED b L
Sample No, Matrix* Dets Sempled | Time Sampled
s DYNVG w |zeltttsy | o8y
go DYN /7 w | ro/rs/9¥ afy>
CHAIN OF POSSESSION - I Sign/Print Mames SPECIAL WSTRUCTIONS Metrix®
Relnacshed & Date/Time Focaived DeterTune #1: METALS-Ca Mg Na, X Fe,Mn S{, AL BI; AA METALS-Selenium{UNFILTERED)| 5 - Soll
:; TR Aai, p o y Y T30 |#2: GROSS AUPHA/BETA;CAMMA SCAN-Ci-137,C0-80,Ru-108;PuZ38/239/240, |SE o Sedument
AP /iy (g S A s i iteas  70=29-51 |Sr-90,TOTAL URANILN 50 - Solld
?(.. 8 D'B"E'B‘o PRacelipd By DetefTime W3: METALS-Ca,Mg,Na X, Fe Mn, 51 AL, B); A METALS-Selanium(FILTERED) 3} . ﬂ:’g"
4 * (] - 04
vl L LA B Hen  J0-20°5 I=d T Jo-ad Py [fro0aun A m A
i b DatafTore Afceived By FOtalTire MOTE: DATA DELJVERABLE-STAMDALDKE gf - g:: f&ﬁ;_
¥ u Thosue
Wyl = Wipa
Ralinguishad By Date/Time Racelved By Date/Tima L = Ll
v = Vagetation
X = (hbar
LABORAT ORY Raceived By Thie Dats/Time
SECTION
. FINALSAH?EE Olepossl Method Dispased By Onta/Time
- DISPOSITION .

DIE‘-T‘RIBUTDON: Originst Sample  Yellow + Sampler
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ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

PROJECT: P0) —~BP-5~

DATA PACKAGE

BOdY N 2 -TIME

VALIDATOR: /2. Ton<rn

LAB: Thermo /?nalyh’ cal

DATE: //R&/95

CASE:

SDG:
ANALYSES PERFORMED

O CLPACP O CLP/GFAA O CLPMg § CLP/Cyanide u] o
Thsw-g4e/IcP q\sw.samFAA 0 Sw-848/Hg m’h - 0
SAMPLES/MATRIX  AohU N A
Pob 4N3
Dad M M lo
Popun 7
Bob Ui
Pod P\ ALL WALER
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . No N/A
Is a case narrative present? . . . . v o v v v v a0 0. .. No N/A
Comments:
2. HOLDING TIMES
Are sample holding times acceptable? . . . . . ... . . . .. Yes JNo N/A
—
Comments: See  aftached _Hc/diilg [ime Summary
nN25
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments? . . . No N/A

Are initial calibrations acceptable? . . .=

Are ICP interference checks acceptable? . . . . . . . . .. ..
Were ICV and CCV checks performed on all {nstruments?

Are ICVY and CCV checks acceptable? . . . . ¢ ¢ ¢ o ¢« o ¢« v

Comments: '

LR = ‘ . Al w39

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? No N/A
Are ICB and CCB results acceptable? . . . . see . note (1) . . Yes R/A
Were preparation blanks analyzed? . . . . . . ¢« ¢« o ¢ ¢ v « « & No HN/A
Are preparation blank results acceptable? . . DE¢ NOTE R, Yes @ N/A
Were field/trip blanks analyzed? . . . .. .. ... .. ... Yes No @
Are field/trip blank results acceptable? . . . .. . ... .. Yes No @

Comments:___ (D The initial calibration hlank Lor alumindin
Cxeeeds +he TDL. Data gzmhﬁcaﬂom 'S \rpgburﬁo( U,

é ) The preparation ./i[q_nk% Lor _jron dluminum gnd o
SPlPn e eszﬁ:f +he IHL'S. bafajﬁuahﬁcafg&ts regmwi 'U/j

5. ACCURACY

Were spike samples analyzed? . . . . . o v v v o o v oo v, . @ No N/A
Are spike sample recoveries acceptable? . . SC€ note, @ . Yes N/A
Were laboratory control samples (LCS) analyzed? . . . ... . . . No N/A
Are LCS recoveries acceptable? . , . SF€ Note, @ . Yes N/A

Comments:_ (> The AIVCL Lor the silicon mﬁtux :mﬂie
s autside the control  limits . Nata gugli$ed Fion
is r‘gfmmd_ ey )

(D The percent recovery for éhe sllicon laborutory
conted Samnlc s outside +he control limits.

Dotrs. 3uah#ucaﬁom IS y\ejzmjd .
- Wﬁ/‘?/?f

A-20 /mq}:{j,%{ﬁ# ;/[E/QDE Oﬂ? (d




WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . .. . .. .. N/A
Are laboratory duplicate samples RPD values acceptable? . . . . N/A
Were ICP serial dilution samples analyzed? . . .. . . . . N/A
Are ICP serial dilution %D values acceptable? S¢7 nate N/A
Are field duplicate RPD values acceptable? .. .. ... ... N/A

Are field split RPD values acceptable? . &€, nete2. . . . Yes N/A

Comments:__(& 7/7£ gercent d/fﬁﬁ‘fhce o +he Dotmssium
Y [im] 1

3{ ughtication s naqa:rzg/ o
The cmvude cesults Zoc the 4eld 51)| it sdmn\e PN ave 9peatec %an*CRDL

for Hhe WSu kS O‘E’ngﬁl e BObHED. The @fgm,m,g@ con. vesuHs dor £iold split-sample ’
FURNACE AA QUALITY CONTROL BOD#AD are gveater +han TCRLC £or i o ‘*F;ﬁj“’:j"‘f;ﬁo"’.”

7.
Were duplicate injections performed as required? . . . . . .. No N/A
Are duplicate injection %RSD values acceptable? . . . . . . . . No N/A
Were analytical spikes performed as required? . . . . . . . .. No N/A
Are analytical spike recoveries acceptable? . . . . . . . . .. No N/A
Was MSA performed as requived? . . . . . .. B £ -1 T ¢
Are MSA results acceptable? . . . . . . . ¢ ¢« . o . v o o . L Yes No
Comments:
8. REPORTED RESULTS AND DETECTION LIMITS
Are resuits reported for all requested analyses? . . . .. .. No N/A
Are all results supported in the raw data? . ... .. .. .. No N/A
Are results calculated properly? . . . . . « v . v v o . . .. Fes) No N/A
Do results meet the CROLs? . . . .. .. e e e e e No N/A
Comments:

nz27
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82U

HOLDING TIME SUMMARY

soé: Robd Na- TMA | VALIDATOR: A} TJensen DATE: /2, /4 PAGE ____’___L_UF___]
COMMENTS :
PREP, ANALYSIS
FIELD SAMPLE | AMALYSIS DATE DATE DATE HOLDING HOLDING
10 TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
DN | Metals lie/q]g¢ N/# it/ialqd N/A < 18D NDONE

BopH N b o/19{94 1/14f94 | |
Bopy PO 21194 | |

Bobd A7 1a)3/2 4 [ |
3004 p| lo/21[9d v |
Bopan3 | ¥ a9 | iwjs/ay | v

Boddna \Cvanide  1ipfi4199 | N/A | jopan/ed | N/a =4
Bob <IN G 1 101994 1 /2/28/94 | |

Bob4 Po v (/31194 N (0/22/79 v 4 >

-n2Y ‘200-ddS-N3-0S~IHM

[



WEST INGHOUSE /HANFORD

7
_LABORATORY CONTROL SaAMPLE
Lab Name: SKINNER & SHERMAN LABEBS. Contract: &8-D2-0039
Labk Code: SKINER Case No.: N4-10-0823A8 Nao.: S0G No.: BoD4N2

Solid LCS Source:

Aquecus LCS Source: SPEX ICV-1

T_m“wuw_mnTWmem"m“w“mm" _“"T } e oot e e oo e e e S

! ! Aqueous (ua/L) ! Solid (ma/kqg)

' Analyte | True Found tR | True Found C Limits 3R

[} 1 t

[} | SR 1 . e e e AbE ok aean s g s ot e —_ [
]

{Aluminum | 260600 |

i Iron ! 1000.0}

iMagnesium!50000.0!46572.00! 93.1!

iManganese! 150.0,

iPotassium|50000.0,46572.00! 93.1,

1Selenium | 50.0|

\Sodium 150000.0147010.00, 24.0]

1Cyanide | '
'S$ilicon ! 1000.0|
IBismuth | 2500.0)]
] ] t

mi;;g?éa:wé}_Z{mw
iCalcium |50000.0146517.00, 93.0;

270.86, 97.1,

138.13; 92.1;

50.321100.6,

1748.30
2490.00, 99.56,

i — cm it Vo e

]
!
1
'
!
1
{
1
1
i
I
'
t
1
{
!
|
3
1
1
'
L]
|
1

outside the control

fo/tLOt1 7o f? 15
Jimits. Data Zua//&‘fcahon
Th@ Qﬁsocr'afed SQVHPlf ll5 BOALW&.

r{é)ufvaJf”:T

4;? 44; 7/@?5*

FORM VII - IN ILMO2. 1
nz9



WEST INGHOUSE /HANFORD

9
SAMPLE NUMBER:

ICP SERIAL DILUTIONS e e

1 1

! BOD4ANZL H

Lab Name: SKINNER & SHERMAN LABS. Contract: &8-p2-0039 ' 1
lLab Code: SKINER Case No.: N4-10-082SAS No.: SDG No.: BOD4aN2

Matrix (soil/water): WATER Level (low/med): LOW

Concentration Units: ug/L

: K i Serial - 3 vl
! itInitial sample || Dilution IiDiffer-1 ) | !
rAnalyte || Result (I) C!'! Result (8) c'' ence |!Q! M!
] it [ ] [} [} 1 ]
| VORI B | e A imes e e ries sean saae 4 A cm e e e ey e e I I | mvas e e — LI IR RO |
'Aluminum || 16.600U ! 83.00!U!! oP
iCalcium 0 28939.00) |, 27029.50! || 6.6, P |
i Iron o 132.19) || 133._45'B!! 1.0/, P |
‘Magnesium! ! 8432 .40, || 8034.50!8! ! 4.7 'p )
'Manganese| ! 0.90!U!! a.501U froaP
IPotassium| | 7720.90, ! 6844 .00:B ! | 'ElP |
iSelenium | ! 3.08.B. 16.59!8), 43I8.6!, 'P |
'Sodium i 21012.00, ! 19112.00:8; ! .01 P |
'Silicon || 25988.00¢ | 23857.00; !! 8.2!'! p |
‘Bismuth || I Lo v1 G NR,
' HH L b R

7%7"0551‘[&#1'\ o/éb /s Ou'f&idf the contvol

limits. Data Zaa/h‘rt'ah‘m f‘fgarrm{ij

The associated sample /s Bad4NR

“ 1/27/95

815 —

FORM IX - IN ILMO2.1
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WESTINGHQUSE /HANFCRD

7
LABORATORY CONTROL 3AMPLE
Lab Name: SKINNER & SHERMAN LABS. Contract: 48-D2-0039
Lab Code: SKINER Case No.: N4-10-0823A5 No.: SDG No.: EOD4N3

S0lid LCS Source:

Aqueous LC3 3ource: SPEX ICV-1

Aqueous (ug/L) Solid (mg/kq)

ll

]

H

v Analvte True Found 2R True Found Cc lLimits iR

]

[ . et pooe oy mgan peny s sane e b e b b bade aeme aee b d shbs e aen N . — v —
‘A Aluminum 2000_0! 2064 . 60 103. :

tCalcium 50000.0147820.00! 95.

1
'
]
|
: 3
' 6
'Tron i 1000.0! 100&6.50!100.6
‘Magnesium|50000.0,47692 .00 95.4
Manganese! 150.0) 146.38) 97.6
: é
' 1
; 0
|
]
1
1

'Potassium|50000.0,47325.00! 94,

t
|
I
1
t
1
t
!
1
'
1
'
I
1
]
1
1
I
1
'
1
i
t
|
L]

¢
)
!
1
!
'
}
'
[}
1
I
i
]
]
|
)
1
'
!
1
1
1
|

1 t
1 1
3 I
1 ]
I i
1 1
I I
] 1
} '
1 1
t '
1 |
1 ]
I i
i [}
1 ]
3 !
1 i
] I
1 i
[} L]
[} ]
[ t
1 1

1 Selenium 50.0! 49 .07, 98.
| Sodium 50000.0{47508_00! 95. !
'Cyanide ; / \ !
iSilicon | 1000.0! 1.898.90: |
'Bismuth 2500.0) 23%90.00) F5.&! !
i !
P

i 1

S TR R P

Silicon %K (s sutside the (omol
11

N

wed !
LS. Pata Zua&/(,aﬁcm g
BoDYAN 3.

-

%

The  gosociated sample 13

[[27/735

U+3—

FORM VII - IN ILMO2. 1
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Lab Name:

SKINNER & SHERMAN LABS.

WESTINGHGOUSE /HANFORD
3
BLANKS

Contract: &8-D2-003%%

l.ab Code: SKINER Case No.: N4-10-082SAS No.: SDG No.: BOD4NZ
Preparation Blank Matrix (soll/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L
?_m_“ _ im_“_awwwmmwTw" - . ?Hn ___-??_ﬁT
H i Imitial ! ' .
. ! Calib. : Continuing Calibration \  Prepa- HIN
! ! Blank ! Blank (ug/L) ' ration Lo
tAnalyte | (ug/L) C! 1 C 2 C 3 Ciy, Blank ciiM |
t 1 t [ Pt ]
:r;lumxmjmi e G _234'.8'. P : U: . ety : LJ'. : ..._...S: 15_.:
iCalcium ! 21.2!U! 124.6!B! 21.2}U} 37.5.8!) 102.540:8! P |
{ Iron ! 6.4!8! 11.3!8! 6.11U1 8.318!{ (15.860iB!\P |
‘Magnesium! 229 .98 55.2'8! I6.51U) 6.5 %21 BGO!B!'p
'Manganese ! 0.91U) 0.9!U} 0.9'4! o BN 0.200 U /P |
|Potassium! 78.51U] 8L.3!8! 78.5,U! 78.5iU!,  81.320!B! P |
1 Selenium | 2.5,U) 2.5, 2.5U¢ 2.5u,, 2.5%00,U! P |
|Sodium | 57.9:8| as.5u! 48_5!u] 48.5!U!! 103.060!B!!P |
iCvanide ! . . Vo Lo L NRY
iSilicon | -13.3!8] 8.9U! a.9iu! 8.9.U!! 8.900,U P |
\Bismuth | 387.0.U! 387.0!U; 387.0!U! ! 11 387.000U!'A |
] ] [} ] ] [} t ] i tr b LA | ]
b s e e o v rnieee | i e s e . b SO | 1 - — ] [ - ] [ [P N S SR |
2 s +or
™ 5LL,+:)
T/W/{)muﬁm\ Ofﬁu’lK re

/QIanHuun_arwl Tron fxcp@d +he -
:EWBL‘ tmﬁi 3udﬂﬁ0¢ﬁ0ﬂk1ﬁammﬂ U
T %e associated samyle s PODUNSI.

aj //27/9\5“

—4a7-

ILMOZ. 1
n32

FORM III - IN



WEST INGHOUSE /HANFORD

3
BLANKS
Lab Mame: SKINNER & SHERMAN LABS. Contract: &8-D2-003%
LLabk Code: SKINER Case No.: N4-10-102SAS No.: S0G No.: BOD4N6&

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or ma/kg): UG/L
‘ ' ' i HE
' . Initial H ' b '
H i calib. ' Continuing Calibration 'Y Prepa- "
' i Blank ' Blank (ug/L) it ration i '
lAnalyte |  (ug/L) C! 1 C 2 c z c!! Blank cilM |
] ] 1 [} [ | 1
1 | b e —— e M AN W TEMR N M e Py ———— ——— — e v ———— ——— (U I [ )
tAluminum | % (2&.1)B! 16.61U} 16.6)U! 16.61U1! 16.6001U! P !
iCalcium : 55.9.8) 105.0)8! 21.21U 21.21U); 73.590.8,.P |
iIron ! &.101 16.61B) 6.11U, &.10U!) 6.100/U! P !
iMagnesium! I6.5'U, I&5. 51U I&. 51U & 5U JI&. 500U P !
iManganese! 0.91U! 0.9!U! 0.9 U! Q.9iUl! o.9coiuUlipP !
iPotassium] 78.5:1U; 78.5'U! 78.5:U! 78.5U1 78 UlR
!Selenium | 2.5:0, 2.57U) 2.5,U) -3.0.:81!1 =2.643'B11p !
'Sodium ! 48.5!U! -76.3.8! -65.7:8} -103.1.:8:. 48_500 U, P |
iCyanide : 10.0!U;} 10.0U} l10.0U] 10.0, U}, 10.000 U, ICA!
18ilicon | 8.9!\U! 8.9\U! 8.9!U! 8.91U!! 1l04.530)B!!P !
i1Bismuth : I87.0U| I87.0,U; Ig7.0,U, I87.0U! IB7.0C0 U A |
N o o |
u— | 1 [ 1

' 1 ] 1 ] ]

* The nitial culj bration Blun K for Aluiminum

exceeds the TOL - DNata Zaa/f’{-;'coﬁor\
|\€Zu(red cy The assaciated sample 15 BODHPO-

# The {Pr\gf)araﬂan bfant()fmh Selen um
€XC€€d5 +he I DL. Dcﬂ_a émak‘fﬁcicahon

reg uired DT ‘ MNb o
’1’%\@ as50ciated samples 4 g;w |
1a27l?S
FORM III -~ IN ItMo2.1

n'vq

- Bodyfo.

-8



WEST INGHOUSE /HANFORD

3
BLANKS
Lab Name: SKINNER & SHERMAN LABS. Contract: 48-D2-0039%
Lab Code: SKINER Case No.: N4-10-102SAS No.: SDG No.: BOD4N7Y

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

I

|

!

i
)
|
i
i
i
z
1

E ' - i 1
: i Initial : - ) .
, \ Calib. ! Continuing Calibration 'l Prepa- N !
: i Blank ' Blank (ug/L) 'Y ration vt !
tAnalyte ! {ug/L) cC! 1 c 2 c 3 C:! Blank Ci'M !
] ] 1 [ 11 ]
| S | b — . b e | [— ot beaa ra maee e . . et e S L res arb s v —————n —— — e —————— e b e b
'Rlumlnum ' 26 l!B: 16.460U! 16. 6:Ul la. 610! l6.6001U) 1P |
'Calcium \ 55.9:8, 105.01!8! 21.2,U! 21.21U! 53.270,8!'p |
'Iron ! 6.11U! 16.6|B! 6.11U; 6.11Uy B::P :
iMagnesium)| 36 LRIVE I6.51U) I&. 51U I65.51U00 I&.500 U 1P
iManganese!| iU 0.9,U]| 0.2 0.9:/UM0 o.g00'Ul P |
'Potassium| 78 51U 78.5'U! 78.51U! 78.51U}! 78.500)U; P |
iSelenium ! 2.5;U! 2.5,U1 2.5/U! -3.0!8!! 2.500U P |
1Sodium ' 48.51U} ~76.3!B! -&5.7!8B)| -103.1:8), -52.570:8! P |
iCyanide ! - v Vo Vo '« INR)
1Silicon ! sB.9uU! 8.9!U! 8.9.U! g_9)u)| 107.220!B!!p !
EBismuth ! Xg7.0)u! I87.0!U) Is7.0!u! 3Ig87.0u0}! m\7.000U A !}
1 t ] ] 1 ] ] ! [} ] [ | ]
E N, —_— b —— RV | | - SR | | NIV [V [P RPVET [V S RN JSUE T e |
Lron preparation blank results are
rea (e +han +he IDL bam
walification rfiurrfa’
re
The associated 50”)/0/“ “
BODYN7 £ BabYAI. o
~ ‘ Zﬂ .
2 e
FORM III - IN ILHMO2.1
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Lab Name:
LLab Code:
Matrix (secil/water):

% Solids for Sample:

t
1
i
.
'
l

'Alumlnum

iCalcium
‘Iron

iMagnesium)|

iManganese!
tPotassium|

1Selenium

1Sodium

iCyanide
'Silicon
18ismuth

Comments:

b
1
i
1
[}
t
i
1
]
3
1

WESTINGHOUSE/HANFQORD

5A
SAMPLE NUMBER:
SPIKE SAMPLE RECOVERY et o et et e e e
: BODANTS !
SKINNER & SHERMAN LABS. Contract: 68-02-003%9 e et
SKINER Case No.: N4-10-1028AS No. SDG No.: BOD4AN7
WATER Level (low/med): LOW
0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
e ——— - - T
i ] ] 1 L] i 1
Control, ' ' ! Voo
Limit | Spiked Sample | Sample ' Spike ' N !
2R ' Result (SSR) C! Result (SR) Cl!Added {(sSA) ! R T o I
i 1 I 1 1 ] 1
et ome e gy s vmee B i s o e —— [ — PIOR e arm v aa wa—. e e e A e .t e wem o | [V ORUS S —— |
75-125| 1895 4000’ ' 16 600 : H 2000.00 ! 924.8) lP [
] i t ] ] 1 1 H NR'
i ] 1 [] ] ] ] i 1
75-125) 973.8100} | &0.5500!8! 1000.00 1.3 X
' - I | ! INR\
75-125) 455.5300; | 0.900Q U, 500.00,; 1.1, . '
X Vo - | ! INRI
75-125) 2052.1000; | 8.2746! | 2000.00,; 102.2, | X
' . I ' + 'NR]
: Vo Vo N , INR!
! 18945.0000! | 18675.0000! | 1000.00, { 27-0! '
75-125, 2680.0000, | I87.0000! U, 2500.00, 1 2 1A |
S - B SO B B R S S S
Silicon vnafrix spike recovery 15
cutside of control P”l+3 ija*
yalification re turm’ |
) los are ﬁommfﬁab*iP .
The associate ﬁmp
/95
@y /ne
u
FORM VvV (Part 1) - IN ILHOZ-l] 2
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RECORD COPY

MEMORANDU

Minuary 31, 1995
@ A

TO: 200-BP-5 Round 2 Croundwater Project QA Rec
Lezzzn s

FR:  Thomas Stapp, Golder Associates Inc. %

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FFOR DATA PACKAGEL
BOD4N2-TMA (943-1610.062 4N2GEN.BP5)

INTRODUCTION

This memo presents the results of data validation on data package BOD4N2-TMA
prepared by the TMA/Monrovia laboratory. Sample information is provided in the
following table.

SAMPLE D COMMENTS ANALYSES MEDIA
BOD-NT FIELD SPLIT SEE ATTACHMENT 4 WATER
BODH4NG® FIELD SPLIT WAITR
BODHPC FIELD SPLIT WATER

NOTES: * - indicates samples that have been 100 % recalculated.

Data validation was conducted to level D in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1T through 5 provide
the following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals tor accuracy were met.

Sample Result Verification. All sample results were supported in the raw data.
Detection Limits. Detection limit goals for chloride, sulfate, phosphate, and alkalinity

were not met. However, no qualification is required according to the validation
procedures.

-
[l
-



Data Package [D: BODAN2-TMA Analysis: General Chemistry

Completeness. The data package was complete for all requested analyses. A total of
three (3) samples were validated in this data package with a total of twenty-one
determinations reported, 15 of which were deemed valid. This results in a compicteness
of 71 percent which does not meet the work plan completeness objective of 9% percent.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable.

Holding Times

. The holding times were exceeded by more than two times the maximum
allowable holding time for nitrite and phosphate analyses. Attachments 2
and 5 provide a summary of the samples affected, qualifications and
supporting documentation.

. Analyses for nitrite and phosphate were requested by WHC for information
purposes only and the holding time has been acknowledged as having been
exceeded.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification
of data.

FIELD QC
. Samples BOD4N2, BOD4N6, and BOD4P0 are identified as field splits. The
associated sample data was not avaliable at the time of this report. Field QC
will be evaluated in the final data summary.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002,
Rev. 2, 1993, Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analyticai Data Validation,

Purchase Order MSH-SWV-315905, Validation Statement of Work, Revision 1.0,
September 7, 1994, Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS



UJ
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WHC-.SD-EN-SPP-002, REV 2
GLOSSARY OF INORCANIC DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for and detected. The concentration
reported 1s less than the contract required detection limit (CRDL} but greater
than the instrument detection limit (IDL). The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. The
concentration reported is the sample detection limit corrected for aliquot size,
dilution and percent solids (in the case of solid matrices) by the laboratory.
The associated data should be considered usable for decision making
purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor
quality control deficiency identified during data validation the concentration
may not accurately reflect the sample detection limit. The associated data
have been qualified as estimated but should be considered usable for decision
making purposes.

Indicates the constituent was analyzed for and detected at a concentration
less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). Due to a minor quality control deficiency
identified during data validation the associated data have been qualified as
estimated, but should be considered usable for decision making purposes

Indicates the constituent was analyzed for and detected. Due to a minor
quality control deficiency identified during data validation the associated data
have been qualified as estimated, but should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major
quality control deficiency identified during data validation, the associated
data have been qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major

quality control deficiency identified during data validation, the associated
data have been qualified as unusable for decision making purposes.
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WHC-SD-EN-SPP-002, REV .2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG. REVIEWER: LYATE: PAGE 1 OF 1
BOD4N2-TMA T. STAPP 1-30-93
COMMENTS: WET CHEMISTRY
COMPOUNDY QUALIFIER SAMPLES REASON
ANALYTE AFFECTED
NITRITE LR ALL HOLDING TIME EXCEEDED
PHOSPHATE UR ALL HOLDING TIME EXCEEDED
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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300

Validated Data Summary, Data Package: BOD4K2- THA

Samp# BOD4NZ BOD4NS BOD4PO
Date 10-14-94 10-19-94 10-21-94
Location 299-£33-12 699-53-55¢C 699-52-54
Depth .- .- .-
Type WATER WATER WATER
Comments SPLIT SPLIT SPLIT
Parameter units Result qQ Result Q Result Q
CHLORIDE HG/L $.900 20.000 19.300
FLUGR [ DE MG/L 0.100 ¢.500 0.360
PHOSPHATE MG/L 0.400 UR 0.400 UR 0.400 UR
SULFATE MG/L 20.000 108.000 176.000
NITRITE WITROGEN MG/L 0.100 LR 0.100 UR 0.100 UR
TOTAL DISSOLVED SOLIDS MG/L 256.Q00 427.000 666.000
ALKALINITY MG/L 106,000 114,000 1€0.000

The decimal places shown do nat reflect the precision reported by the laboratory

\‘er

Sed -

1-30 -95



™A Inc. REPORT Work Order # A4-10-03%
Received: 10/18/94 Results by Sample
SAMPLE 1D BOD4AN2 FRACTION OlA TEST CODE WCCLPL HNAME Anions & Wet Chem.
Date & Time Collected 10/14/94 09:32:00 Category .

ANIONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD RESULT UNITS LIMIT Q_,’—
Chleoride 300.90 3.9 mg /L 2.0
Fluoride 300.0 0.1 mg /L 0.1
Phosphate 100.0 <0.4 mg/L 0.4 MR
Sulfarve 300.0 20 mg/L 10
Nitrite Nitrogen 300.0 <0.1 mg /L 0.1 (/LQ

o \fe.(‘i (x’ecl 1-27 G5

309
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™A Inc. REPORT Work COrder # A4-10-035
Received: 10/18/94 Results by Sample
SAMPLE IZ BOD4N2 FRACTICH 01D TEST CCODE WCCIL.PL NAME Anions & Wet Chem.
Date & Time Collected 10/14/94 0£09:32:00 Category

ANIONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD  RESULT UNITS LIMIT
Alkalinity 310.1 { 106 mg/L 2
FORM I

Jer, C\ﬂk % -27-G4

nro



Received: 10/18/9%4

SAMPLE ID BOD4N2

T™A Inc.

Results by Sample

FRACTION 01PR
Date & Time Col.ected 10/14/%4 €9:312:00 Category

RBPCRT

Work Order # A4-10-0135

TEST CCDE WCCLPI, NAME Anions & Wet Chem.

ANIONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD ZESULT UNITS LIMIT
Tot . Dissolved Solids 160.1 256 mg/L 5
FORM I

’\/E’, "y (;@._CQ &h}’ 7.45
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T™A Inc. REPORT Work Order # A4-10-044
Received: 10/24/94 Results by Sample
SAMPLE ID BODMNG FRACTION QLA TEST CODE WCCLPIL, NAME Anions & Wet Chem.
Date & Time Collected 10/19/94 08:47:00 Category

ANIONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD  RESULT UNITS LIMIT Q_
Chloride 300.0 20.0 mg/L 4.0
Flucride 300.0 0.5 mg /L 0.1
Phosphate 100.0 | <0.4 mg /L 0.4 u_R
Sulfate 100.0 108 mg/L 20
Nitrite Nitrogen 300.0 | <0.1 mg/L 0.1 (,LR

o \/e v Qed -2 2-95
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Received: 10/24/94

SAMPLE ID BOD4aN6

T™A Inc.

FRACTION 01D

0068+

REPORT Work Order # A4-10-044

Results by Sample

TEST CODE WCCLPL (AME Anions & Wet Chem.
Date & Time Collected 10/19/94 08:47:00 Category

ANTONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD RESULT UNITS LIMIT
Alkalinity 310.1 114 mg/L J 2
|
FORM I

Ver, gieck ’%5 [-27-95



Received: 10/24/94

SAMPLE ID BOD4N6

T™MA Inc.

FRACTION 01F

REPORT
Results by Sample

TEST CODE WCCLPL

~BH80TT

Work Order # A4-10-044

NAME Anions & Wet Chem.

Date & Time Collecred 10/19/94 08:47:00

ANIONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD RESULT UNITS LIMIT
Tot. Dissolved Solids 160.1 427 mg/L 5
FORM I

\/@(\l (:EE A

Category

—27-49g

014



THA Inc. REPORT Work Order # 11—@—%;;

Received: 10/24/94 Results by Sample

SAMPLE ID BODAPO FRACTION Q3A TEST CODE WCCLPL NAME Anions & Wet Chem.

Date & Time Collected 10/21/94 09:20:00 Category
ANICNS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHQD RESULT UNITS LIMIT Q/-
Chloride igo. 0 19.3 mg/L 2.0
Fluoride 3100.0 0.3 mg/L 0.1
Phosphate 300.0 | <0.4 mg /L 0.4 uQ
Sulfate 300.0 178 mg /L 10
Nitrite Nitrogen 3100 0 | <0.1 mg /L o1 | WUR
FORM I

VQ_\P ﬁ(\éd J!-Z?'—C!‘S

13
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T™A Inc. REPORT Work Order # A4-10-044
Received: 10/24/94 Results by Sample
SAMPLE 1D BOD4 PO FRACTION 03B TEST CODE WCCLPL NAME Anions & Wet Chem.
Date & Time Collected 10/21/94 09:20:00 Category

ANIONS AND WET CHEMISTRY - LIQUILS
ANALYSIS METHCD RESULT UNITS LIMIT
Alkalinity 310.1 100 mg/L 2
FORM 1

\feﬁ (ed 1-27-G&

G116



TMA [nc. REDMORT Work Order # A4-10-044
Received: 10/24/94 Resullts by Sample
SAMPLZ 1D BOD4 PO FRACTION 03C TEST CODE WCCLPL, NAME Anions & Wet Chem.
Cate & Time Collected 10/21/94 09:20:00 Category

ANIONS AND WET CHEMISTRY - LIQUIDS
ANALYSIS METHOD RESULT UNITS LIMIT

o

Tot . Dissolved Solids 160 .1 666 mg/L

o \/Eﬁ (\9 c 1-27 45
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LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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GENERAL CHEMISTRY RESULTS
CASE NO. 10-035

Sample #:

BOD4N2

CASE NARRATIVE

No problems were encountered during sample analysis.
A1l QC results were acceptable.

Wlwrasn Frprnis  ulis/ 7

Maureen Parrish
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GENERAL CHEMISTRY RESULTS
CASE NO. 10-044

Sample #s:

BOD4NG BOD4PO

CASE NARRATIVE

The relative percent difference between sample BOD4N6E
and its duplicate analysis was 22.2%. The high RPD is
due to the very low Fluoride concentration relative to
the difference between the sample and the duplicate.

The holding time was exceeded for the analysis of pH.
Careful review of the QC analysis indicates that the
data is reliable.

No other problems were encountered during sample
analysis. All QC results were acceptable.

i/qguuﬁQZZr1C§ZUlﬂxalf alle /a¢

Maureen Parrish
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

prOJECT: 200 -BP-5 '"8h52 ° | oata packace: RoDyAN 2 —TmA
VALIDATOR: —77 < Q-ffm taB: TWA-Menvoyial DATE: /- 24 _0F

A . c )

CASE: SDG:
ANALYSES PERFORMED
AnioneIC O Toc O T0X O TPH-418.1 Oif and Gresme Alkaliniry M
O Ammonia O BoOD/COD [ Chioride O Chromium-VI O 0 NO,MNOD,
O Sultee W 705 O TKN D Phosphate 0 a
o a a a 0 a

SAMPLES/MATRIX. ~ ROD YN 2 TB(‘A)HM(; ‘_EOD*{PO // WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Yes 60\- N/A
Is a case narrative present? . . . . . . . .. .. .. .. . Yes No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . NOTE (T Yes @ N/A
Comments: Anions ;
laoxo _Saunpley Cllected 0 EZ_ Poy g NG/ e /T8
ROD YNz _JO-148Y 10-27 = C=10-2% [ 10-2d
cn RODYNG 10-1G-a4 1028 el Lo =] t0-2¢
c2a R0DYPO  10-21-9 jo-28 fﬁ é‘:‘ll—l 10-2¢

DAYS: <2% <28 @z; <28 (k2 \<,q <7
J ) Y a ) S puoke a _tL ix__e.h
aM Sowples, quality ing {\e%uh‘s as- eStwnoted CApy— o detects
omcl Tejeated for neon- dc,fe;{‘.'{r(tARS % 595
/-25-

0

2

(T
!



WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION
Was initial calibration performed for all applicable ana]yses?% No N/A NeTe(
LY

Are initial calibration results acceptable? . . . . . . . .. > No  N/A
Was a calibration check performed for all applicable ana]yses’(’r—‘ Noe N/A
Are calibration check results acceptable? . . . . . . . . .. es N/A
Comments: @ No cwality cheek Er Al kC*lln\if (ma N lLﬂC‘f OQ_‘I;')VMQ({ Neoever

o LCS a.ml\.z\“ts withh & K\n(.mv\ opngunt < { U Clx \u&% covduc tadd e
fefouely WS aooemoble Noau(;df fiond i q{>D|1e—d

4. BLANKS
Were laboratory blanks analyzed? . . . . . . . . . .. R . No N/A
Are laboratory blank results acceptable? . . . . . . . . .. @ No N/A
Were field/trip blanks analyzed? . . . . . .. . . . .. . . . Yes @) N/A
Are field/trip blank results acceptable? . . . . . .. .« .. Yes No m‘
Comments: T
5. ACCURACY
Were spike samples analyzed at the required frequency? . . . \ Yes™ Ko N/A
Are spike recoveries acceptable? . . . . . . . . . .. . .. Yes O No N/A
Were LCS analyses performed at the required frequency? . . . @ No N/A
Are LCS recoveries acceptable? . . . . . . . . .. ... .. @‘ No N/A
Comments:
6. PRECISION
Were laboratory duplicate samples analyzed

at the required frequency? . . . . .. ... .. .. .. -1 No N/A
Are laboratory duplicate sample RPD values acceptable? . . . No N/A
Are field duplicate RPD values acceptable? . . . . .. . . .. Yes No @
Are field split RPD values acceptable? . . . .NCTE® . . . . Yes No }-26-951

A-24 726



WHC-SD-EN-5PP-002, Rev, 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments: G-) Pe.l& ‘RD\'\{ da.{'a ‘GJ\{' ‘E‘L\é\OY“tOi\\a{”iCJ_\ﬂ_/\b‘e Y nwet

. J {
Avalable ot '&lmri +wne outd will be eyolucted 1w the

Ll Aodta ‘lwmury »

7. ANALYTE QUANTITATION

Was analyte quantitation performed properly? ..... . @; No N/A

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . . @, No N/A

Are results supported in the raw data? . . . . . . .. .o @1 No N/A

Are results calculated properly? . . . . . . . . .. . .. .( Yes ', No N/A

Do results meet the CRDLs? . . . .NOTE Q@ ., . . .. . ... Yes /Mo ) N/A

Comments: '_’
oSphet® gmicn omd A Al W (RS U ceded

(A1 {4 eg “CJ AR ou

(cyf-j OlW\Q_[L\

Chilorids omd Suliate anwent also evogéded CRDL's

e eve = chilutioa b 100 ¥ was f‘@mm:(_dl Lor resuls

{e D(‘H‘Qd with ol SOLW\M@S

A-25



2/22/95 Data Validation Check List

for Project 200-BP-5

HEIS Semp | Client Master DP DP Sequence ¥ Y Y Y Y Y Date OSM
Nuber |  Sawple Number | File Nusber | WNusber | Laboratory  [N| VOA  |W|SEMI VoA [W|PEST/PCB || VETCHEM |N| METALS |  COMMENTS {N| RADCHEM |Rewd 0P |
---------- ! L o Ll A L o B B e B el L LT Ten ey
BOD4N2 |80D4N2 ] | TMA/NORCAL iN| %] %] IY{1172179 |Y[11721/9% 110/18/96 - SAF- |Y]|12/19/94 112/19/94 |
B94-036
BOD4N3 |soD&N2 i | TMA/MORCAL L] In| L]] L] [Y[11721/94 |10718/94 - saF- |N| 11721794
B94-036
BOD4NS | B0D4N2 | | THA/NORCAL inl L] L]] IY111725796 [Y[11/25/9% (10724794 - SAF- |Y]|12/19/% 12719794 |
BO4-036
BODLNT |soo&n2 ] i T™asnORCAL In} L1] L] L1} IY111725/94 |1072479% - sAF- |w| 11785794
894036
8004P0 | ¢)’ ! k |BoD4N2 | | TMA/MORCAL L]] L] In| [YI11/725/9% |Y|11725/94 |10/25/9% - SAF- (V|12/19/9% |12/19/9%4}
) B9%-036
.................... o o T e e e e e e e teaiioos emm et cemmmeases Semmmmmeee cmeeeece mammmee s e emeem e emm e = m e eom o eemememn s
8004P1 | M |s0D4n2 | | TRA/NORCAL L] L] L Nl Y[11/725794 |10/25/94 - sAF- [N| [11/25/94|
B9%-036
BOD4G? | | BODAGD | | THMA/NORCAL L]] L] L] Ing In| 110715794 - SAF- |Y{11721/94 {11/21/94|
B9%-037
ot <
BODSGGO | A@U Jwo2s0 | | QUANTERRA L] L] In| [Y112/0579¢ {Y|12/05/9 {10/14/94 - SAF- |Y|12/01/9% |12/05/94|
394-0356
BOD4GY | {wo2s0 | | QUANTERRA L1} L]} L]l in| [v]12/05/94 |10/14/9% - SAF- |N] {12/05/94 |
894-036
BOD4G2 | jwo2s0 | | QUANTERRA L] In| L] [¥[12/05/94 |Y|12/05/9% 110/11/96 - SAF- |Y[12/01/94 [12/05/94)
89%-036
BOD4G3 | |wo2s0 | | QUANTERRA In| L]] fw| L]] I¥]12/05/94 [10/11/94 - sAF- || [12/05/94 ,
B94-036

validation Revd o0~ &l 79



2/22/95 Data Validation Check List

for Project 200-BP-%

HEIS Samp | Client Master DP DP Sequence Y Y Y Y Y Y Date OSM
Wumber | Sample Musber | File Nusber | Musber | Laboratory |N| VOA |N|SEMI vOA [N{PEST/PCB |M| WETCHEM |N| METALS |  COMMENTS {®] RADCHEM |Revd DP |
---------- 1 A S Sttt B IS [ (OSPUEY O ERSRORR) ESSRMRNSS S 1Y PSSO IR
800454 i |wo2s0 | | QUANTERRA L1 L] L] [Y112/05/9% |v|12/05/94 110/11/9% - SAF- |Y|12/01/94 {12/05/94
894-036
B0D4GS | |wo250 | { QUANTERRA L]] L] L] I%| IY]12/05/94 |10/11/94 - saf- |N| [12/05/94 |
$94-03¢6
BOD4H2 | |wo250 | | QUANTERRA iy L] L1} [¥[12705/9%% |Y{12/05/94 |10/11/9% - SAF- |Y]12/01/9% [12705/94
894-035
BODAH3 | [wozs0 | | GUANTERRA L]] L]} L] L]] 17]12/05/94 110/11/9% - saF- |w] 1270579 |
§94-036
B0D4HE | jwo2s0 | | oUANTERRA L] In) L1} IY112/05/9% |v]12/05/9% [10/12/9% - saF- |¥|12/01/94 |12/05/94|
89%-036
BOO4H? | [wo2s0 | | QUANTERRA In| L] |n| L]] [Y12/0579% |10712/94 - SAF- |§] [12/05/94 |
894-036
BOD4JO | |wo2so | | OUANTERRA L]] iL]| L]} IY112705/9% [¥]|12/05/94 |10/13/94 - SAF- |Y]12/01/94 {12/05/94]
894-036
BOD4J1 | |wo250 | | QUANTERRA L] L L] L] {v|12/05/9 10713794 - saF- |n| 12705794 |
B9%-036
BOD4JZ | |wo250 | | QUANTERRA L] L] L] {¥]12705/96 |¥|12/05/9% |10/13/94 - SAF- |Y]12/01/94 12705794
894-036
BOD4J3S | |wozs0 | | QUANTERRA L] L1] L]] L] I¥]12705/94 {10/13/94 - sAF- |N| |12705/94 |
§94-036
BOD4JB | |wozso | | OUANTERRA IN| L] L]] [Y112705/94 |¥]12/05/9% |10/14/9% - SAF- |Y|12/01/9% [12/05/94]
B9%-034
B0DGJS | [w0250 | | QUANTERRA I} | [} In| [¥]12/05/9 (10714796 - saf- |N| [12/05/94}
§94-036
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2/22/9% Datas vValidation Check List

for Project 200-BP-S

HEIS Samp | Client Master OP 0P Sequence Y Y Y Y Y Y Oate OSM

Nutber | Somple Mumber | File Nuwber | Number | Laboratory  |M| VOA [n|sEw1 vOA [N[PEST/PCB |N| WETCHEM [%| METALS |  COMMENTS IN] RADCHEM |Rcvd DF |

---------- Ll i AL SRSt B ECS [ ISl Uy EESSERTll [ N (SO SRR

8004Ms | w0250 | | QUANTERRA L] L]] L1] [¥112/05/9% |Y]12/05/9% [10/42/9%% - SAF- [Y]12/01/9% |12/05/94]
894-036

L | |wo250 | | QUANTERRA ]| L]] L] L] IY[12/05/9% |10712/94 - saF- |W) 112705794
B94-036

BODSNS | Jwoso | | QUANTERRA L]] [w| |n] [¥{12705/94 [Y[12/05/9% |10/12/% - SAF- |Y|12/01/9% [12/05/94]
B94-036

soosme | |wo2s0 I | QUANTERRA In| L] 1]] L] IY]12/05/9% |10/12/94 - saf- |n| 112/05/94|
-036

BOD4QO | [wo2ss ! | QUANTERRA In| in| inl L] L1] (10727794 - SAF- Y|12/12/9% |12/12/9%)
B9%-037

BOD4R1 | |wo2ss | | QUANTERRA L] (L] L] L]] L]] |10718/94 - SAF- |¥[12/12/9% |12/12/%|
B94-037

BOD402 | |wo2s8 | QUANTERRA [w] L] {n| In| L] 110718794 - sAF- [¥|12712/9% [12/12/94)
B94-037

BOD4Q3 | |wo258 | | QUANTERRA L] L]} L1 L]] L]] 110714796 - sar- v[12/12/9% |12/12/9%|
B9%-037

BOD4Q4 | |wo2ss I | QUANTERRA L] In L] fw] L] [10/25/94 - SAf- |v|12/12/9 |12/12/9|
B94-037

BOD4AS | [wo2ss | | QUANTERRA L] L] L] L]] L]] [10724794 - sAF- [Y|12/12/9 |12/12/94]
B94-037

BOD4R6 | |wo258 | | QUANTERRA L] L1} In| L]] [w] [10714/94 - SAF- |Y}12/12/9% |12/12/94}] ;

894-037 i
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Client Master DP
Sample Number | File Nuwber

Data validation Check List

for Project

DP Sequence
| WNumber | Ulsboratory

Y
M| voa

200-8P-5

Y

IN|SEMT VOA [M|PEST/PCB |N| WETCHEM |N| METALS |

Y

Y

Y

Y Date OSM
COMMENTS |W] RADCHEM |I!cvd bP |

894-037

L] ) 110714794 - saF- |¥]12/12/94 |12712/94]
B9~ 037

L] i) (10718794 - SAF- |Y|12712/94 |12/12/94]
B94-037

In{ L1} 10724794 - sAF- |¥|12/12/94 |12/12/94)
BY4-037

[¥{12/05/9% |¥|12/05/94 |10719/94 - SAF- |¥]|12/05/9% |12/05/94
B94-036

L1 IY112/05/94 |10719/94 - SAF- || {12/05/94|
89%-036

B94-036

B%%-034

B94-036

2/22195
HEIS Samp |

Number |
---------- !
BOD4GT |
800408 |
BOD4RO |
BOD4R1 |
8004H6 |
BODGHT |
BOO4JE |
80047 |
BODSKO |
BOD4KT |
BOD4KS |

| | QUANTERRA
| | QUANTERRA
j | OUANTERRA
| | QUANTERRA
| | GUANTERRA
| | QUANTERRA
| | QUANTERRA
[ | QUANTERRA
| | QUANTERRA
| | QUANTERRA
| | QUANTERRA

Validation Rewd A “ed “75



2/28/95 Data Validation Check List
for Project 200-BP-S

HEIS Samp | Client Master DP DP Sequence Y Y Y Y ¥ Y Date OSM
Nuber |  Sample Nusber | File Wusber | Wuwber | Laboratory  [N| VOA  [W|SEMI VOA |W|PEST/PCB |N| WETCHEM [N} mETALS |  COMMENTS IN] RADCHEM [Revd DP |

---------- ] e Rl sl B EEEEl I INRROSUR ) (OISO I (SRS RO RPN I

BOD4KS [ |wo260 | | QUANTERRA ]| L] L] L] JY112/705/96 |10/20/94 - SAF- |N| [12/05/94|
B9%- 036
BOD4KS | |wo260 | | QUANTERRA L1] Inj In} [Y112/05/9 |¥|12/05/9% |10/19/94 - SAF- [Y]|12/05/94 |12/05/94|
B94-036
BOOAKY | w0260 | | QUANTERRA In} L] L1 L] |Y]12705/94 |10719/9% - SAF- [N} [ 12705794 |
B9%- 036
BODALO | |wo260 | | QUANTERRA in| In| L1} 1¥[12/05/9% [Y[12/05/9% |10/20/9% - SAF- |Y|12/05/9% |12/05/94]
B%%-036
80D4L1 | [wo260 | | GUANTERRA L]] v [L]] LT] |¥|12/05/94 |10/20/94 - saf- |n| |12/05/94 |
B9%-034
BOD4L2 | jwo2s0 | | QUANTERRA L1 L]] IL]| [Y[12/05/9 |¥|12/05/9% [10/20/9%% - SAF- |Y[12/05/94 |12/05/94 |
B9 - 036
BOD4LS | Jw0260 1 | QUANTERRA L] L1 L1} n] |Y|12/05/96 110/20/94 - SAF- |N| [12/05/94 |
B9%-036
80D4L4 | |wozso | | QUANTERRA Ini in) L] [Y112705794 (¥]12/05/9 |10/20/9% - SAF- |Y[12/05/94 |12/05/94]
89%-036
BODALS | |wo2s0 ] | QUANTERRA Inj In| In] L] Iv{12/05/9% |10/20/94 - SAF- |n| |12/05/94]
89%-036
BODAND | jwz260 { | QUANTERRA Li| L1} In| [Y112705/9%6 |¥|12/05/9% |10/20/9% - SAF- |¥|12/05/94 {12/05/94|
894 -036
BOD&N1 | |wo260 | | QUANTERRA LT] L1} In| | [Y|12/05/9% |10/20/94 - SAF- |N| |12/05/94]
OJ R B9%-035
BODANA | M jwo2e0 i | QUANTERRA L] L] L] [Y]112/05/9% |¥|12/05/96 [10/717/94 - SAF- |Y|12/05/94 [12/05/94]| ,
B94- 036 '
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2/22/95
HEIS Samp |

Number |
BOD4NS |
——
BOD4HO |
8004HT |
BOD4HE |
BOD4HS |
BOD4KS |
BOD4K7 |
BOD4LS |
B004L7 |
BOD4LE |

Data Validetion Check List

for Project 200-BP-5

Client Master DP DP Sequence Y Y Y Y Y Y Date OSM
Sample Number | File Number Nuwber | Laborstory  |K| VOA  [n|SEMI vOA |N|PEST/PCE [Nl vETCHEM {N| METALS |  CcomMENTS [N| RADCHEM [Rcvd OP |
---------- L el B e et A el 1 ey IO RSO IOt
woz260 | QUANTERRA L] Inj LT L]] I¥|12/05/9 [10/17/94 - saF- |w| 112/05/94]
894-036
|wo260 | QUANTERRA L]] L] L1} in| L] 10719794 - SAf- |¥]|12/05/94 [12/05/94|
B9%-036
|wo267 | QUANTERRA L]] L]] [L]] [¥i12/12/94 |¥]12/12/9% 110/24/9% - saF- |Y[12/12/9% 112/12/94 |
B94-036
fwo267 | QUANTERRA In| nj Iw] L]] Iv|12/1279% 1072479 - saf- [n) 1271279 |
B94-036
jwo267 | QUANTERRA L] L] L] [ri12r9279 |v|12712/9 |10721/9% - saf- Iv[12712/94 |12/12/94|
B94-036
|wo2s7 | QUANTERRA In| L1} In} 1] I¥{1271279 110721794 - saF- |n| 12712794
B94-036
|wo2s7 | QUANTERRA L1} In| L] [Y112/1279% |Y]12/12/9% |10/26/9% - SAF- |Y|12/12/94 {12712/9¢]
B894-034
{wo267 | QUANTERRA L1 in] I In| {Y192792/9% [10724/96 - sar- || |12712794]
894-036
jwo2s7 | QUANTERRA L]] In| L] IY112712796 {¥]12/12/9% |10721/9% - SAF- |Y]12/12/9% | 12712794
894-036
|wo267 | QUANTERRA L]] L] L1] in| I¥]12/1279% |10/21/94 - saF- |n| 12712794
B94-036
w0267 | QUANTERRA L1] L] L1] [Y{9271279%% |Y[12/12/9% 110725794 - saF- {v|12/12/94 112712794 |

Validation
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2/22/95

HEIS Samp
Number

Data Validation Check List

for Project 200-BP-5

........................................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

........................................................................................................................................................................

........................................................................................................................................................................

........................................................................................................................................................................

........................................................................................................................................................................

| Client Magster DP
| Sample Number | File Number
frmmmmmmmmeeee f--emrmemeeeee
[ |wo267
I |wo267
[ |wo267
I |wo267
| Juoze7
I M Jwozs7
| M Jwo2s7
! ?Y) |wo2s7
| ? YD jwo2s7
I ( % |wozs7
|wo267

OP Sequence

| Wumber | Laboratory
oo Jrorerarannes
| | QUANTERRA

| | QUANTERRA

| | GUANTERRA

| | QUANTERRA

| | SUANTERRA

| | QUANTERRA

f | QUANTERRA

| | QUANTERRA

| | CUANTERRA

| | QUANTERRA

| | QUANTERRA

Y Y Y Y Y ¥ Date OSM

IN| voa  [N[SEMI vOA |W|PEST/PCB |N| WETCHEM |N] METALS |  COMMENTS IN] RADCHEM |Rcvd DP |

|-fmnenens |- fmeeeens I f-eeeees [-[-+--eee- [-feeeees oo | feseeees Joreeaees |

In| L} L] ] IYi12712794 110725/94 - sA#- |N| [12/12/9%|
894-036

L1} L1| Ju| IYh2r12r9% |[12712/9 |10726/94 - SAF- |¥]12/12/9% [12/12/94|
B9%-034

L] L] L] L1 IY192712/9% 10726794 - SAF- |u| 1271279
894 -036

Inl L] LT} IY1271279% [Y}12712/9% (10725794 - SAr- |Y|12/12/9% 1271279
894-0%6

L1} In§ L1} L1} IT1912/12/94 |10/25/94 - sAf- |n] | 12712794
894-036

In| ] L] IY[12712/9% |¥|12/12/94 |10724/96 - SAF- [Y|12/12/9% 1271279 |
894-036

L]] L] L]} L] {Y112/12/94 [10726/9%4 - SAF- || 12712794 |
894-036

L] L1} In| IY{12792796 {¥|12712/94 [10/25/94 - SAF- |Y{12/12/9% |12/12/9%4]
B9%-036

In In| L]] L] [Y11271279% |10/25/9% - saf- |w] [12712794|
B94-034

{u] In} (] Iv1271279% [¥112/12/9% |10/21/9% - SAF- |Y|12712/9%% |12/12/94]
894-034

Inj L] In| LT Iv[12712/9% |10/21/9% - saF- [n| |12712794]
B94-036

........................................................................................................................................................................

validation Rcwd ‘;‘)__"212_'15.



2/22/95

HEIS Semp | Client
Number | Sample Number

Master DP
| File Number

Data validation Check List

for Project 200-8pP-5

DP Sequence
| Mumber | tsboratory

¥

{N] voa

Y

[W|SENI VoA [W|PEST/PCB [N| WETCHEM |M} METALS |

Y

Y Y

B94-036

Y Date OSM

COMMENTS IN] RADCHEM |Rcvd DP |

894-036

B94-036

894 -036

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

894-036

894-036

BOD4F8 |
BOD4FY |
BOD4GS |
BO04G7 |
BOD4K2 |
8004K3 |
BOD4MS |
BOO4M7 |

| | QUANTERRA
| | QUANTERRA
| | QUANTERRA
| | GUANTERRA
| | QUANTERRA
| | QUANTERRA
| | QUANTERRA
| | QUANTERRA
| | QUANTERRA
| | QUANTERRA
| | QUANTERRA
{ | QUANTERRA

B94-036

B894-036

In| IY[1272379% |10726/% -
B9%-036

.........................................................................................................................

Validation



2722795 Data Validation Check List
for Project 200-8pP-5

HE!S Samp | Client Master DP DP Sequence Y Y Y Y Y Y Date OSM
Nurber | Sample Wumber | File Mumber | Mumber | Laboratory  [N] VOA  |N[SEMI VOA |N|PEST/PCB |N| WETCHEM [M| METALS |  COMMENTS |N] RADCHEM |Revd DP |

49
Data Entry Complete: pP M 2 22 1
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Golder Associates inc.

4104-148th Avenue, NE
fedmond, WA 98052
Telephone {206) 883-0777
Fax (206} 882-5498

February 21, 1995

CH2M Hill
P.O. Box 1510
Richland, Washington 99352

ATTENTION: Ms. Jeanette Duncan

RE: TRANSMITTAL OF DATA VALIDATION FINAL SUMMARY REPORT
CONTRACT NO. MSH-S§WV-315905

Qur ref: 943-1610.067.0400
94-1610/0/257

Dear Ms. Duncan:
This letter is to transmit the data validation summary for the t:o]lowing project:

Project Name

200 BPS5 Rnd 2 Groundwater

Please call if you have any questions.
Sincerely,
GOLDER ASSOCIATES INC.

L/Lw.»r{wﬂ Y ’ Ay

Christina [. Jensen
Task Manager
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1.0 INTRODUCTION

This report presents a summary of data validation results on groundwater samples collected
for the 200-BP-5 Round 2 Groundwater Sampling task.

The analyses performed for this project consisted of:

Metals,
General Chemistry; and
* Radiochemistry

The laboratories conducting the analyses were Quanterra Environmental Services and
Thermo Analytics.

As required by the contract and the WHC statement of work (WHC 1994), data validation
was conducted using the Westinghouse data validation procedures for chemical and radiochemical
analyses (WHC 1993a and 1993b) sample results were validated to specific levels of validation as
described in the data validation procedures. Sample results were validated to levels A and D as
outlined in Table 1-1. At the completion of validation and verification of each data package, a data
validation summary was prepared and transmitted with the original documentation to Hanford
Analytical Services (HAS) for inclusion in the project QA record. Table 1-1 provides information
concerning the data packages which were validated and verified. Tables 1-2 and 1-3 provide a
summary and explanation of all qualifiers applied as a result of inorganic and radiochemical
validation, respectively.

Five sections, including this introduction, comprise this report. Sections 2.0 through 4.0
provide summaries of the validation by analytical fraction. Section 5.0 provides a list of references
used to prepare this report and Appendixes A through F to this report include validated data
summary and field quality control (QC) result tables.

1.1 CHEMICAL ANALYSES
Chemical analysis data consisted of:

¢ A total of 78 water samples analyzed for selected target analyte list (TAL) metals,
bismuth and silicon using CLP methodology.

* A total of 39 water samples analyzed for general chemistry parameters using EPA
methodology.

The chemical data and associated QC has been reviewed and validated to verify that
reported sample results are acceptable for decision making purposes.

1-1
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1.2 RADIOCHEMICAL ANALYSES
The radiochemical data consisted of:

* A total of 52 water samples analyzed for radiochemical parameters using
Westinghouse approved radiochemical procedures.

The radiochemical data and associated QC has been reviewed and validated to verify that
reported sample results are acceptable for decision making purposes.
1.3 WESTINGHOUSE HANFORD GUIDANCE USED

Data validation was conducted using Westinghouse data validation procedures (WHC 1993a
and 1993b).
1.4 DEFICIENCIES

There were major deficiencies during the validation of the general chemistry analyses
resulting in qualification of sample results as unusable (UR).

There were several minor deficiencies identified during validation in which sample results
were qualified as estimated (J, BJ, UJ).

This report summarizes all the deficiencies identified during validation and the qualification
applied.
1.5 SAMPLES AND ANALYSES VALIDATED

Table 1-1 provides a cross-reference list of all samples validated including data package

tracking numbers, sample numbers, sample dates, site and sample locations, sample type,
validation level and analyses performed.
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Table 1-1. List of Samples Validated 200-BP-5 Round 2 Groundwater.

SAMPLE SAMPLE DATE |SAMPLE COMMENTS | PACKAGE ID |LOCATION |VALIDATION {M |C |R
NUMBER TYPE LEVEL

BOD4N2 14-Oct-94 | WATER SPLIT BOD4N2-TMA | 299-E33-12 D XX |Xx
BOD4N3 14-Oct-94 | WATER SPUT BODANZ-TMA. | 299-E33-12 D X
BOD4NG" 19-Oct-94 | WATER SPLIT BODANZ-TMA (699-53-55C  |D xIx Ix
BOD4N7* 19-Oct-94 | WATER SPLIT BODAN2-TMA [699-53-55C  |D X
BOD4PO 21-Oct-94| WATER sPUIT BOD4N2-TMA | 699-52-54 D X |x |x
BOD4P1 21-Oct-94| WATER SPLIT BOD4N2-TMA | 699-52-54 D b
BOD4Q9* 13-Oct-94 | WATER SPLIT BOD4Q9-TMA 299-E34-2  |D X
BOD4GO 14-Oct-94| WATER WO0250-QES | 299-EA3-12 A X IxX X
BOD4G1 14-Oct-94f WATER WO0250-QES  [299-E33-12 A X
BOD4G2 10-Oct-94 | WATER W0250-QES  {299-E33-13  |A X Ix Ix
BOD4G) 10-Oxct-94 § WATER WO250-QES  1299-E33-13 A X
BOD4G4A 10-Oct-94 | WATER WO250-QES  [299-E33-14  [A X |x |x
BOD4G5 10-Oct-94 | WATER WO250-QES  [299-E33-14  |A X
BOD4H2 10-Oct-94 | WATER WO0250-QES | 299-E33-38 A XX |X
BOD4H3 10-Oct-94 | WATER WO250-QES  |299-E33-38 |A X
BOD4H8 11.Oct-94 | WATER WO0250-QES  |699-47-50 A X ix |x
BOD4HY 11-Oct-94{ WATER WO0250-QES | 699-47-50 A X

BOD4J0 12-Oct-94| WATER W0250-QES | 699-47-60 A X |x |x
BOD4J1 12.Oct-94| WATER WO250-QES  §699-47-60 A X

BOD4)2 12-Oct-94 | WATER WO0250-QES | 699-48-50 A X |x |x
BOD4J3 12-Oct-94 | WATER WO250-QES | 699-48-50 A X

BOD4J8 13-Oct-94 | WATER WO250-QES  |699-49-57A  |A X |x |x
BOD49 13-Oct-94 | WATER WU250-QES | 699-49-57A A X
BOD4M4 11-Oct-94 | WATER WO250-QES | 699-59-58 A X |x |x
BOD4MS I1:Oct-94| WATER WO250-QES | 699-59-58 A X
BOD4MS 11-Oct-94 | WATER WO250-QES | 699-60-60 A X |x |x
BOD4M?9 11-Oct-94{ WATER WO0250-QES | 699-60-60 A X
BOD4QO 26-Oct-94| WATER WO0258-QES  [299-ER2  |D X
BOD4Q1 17-Oct-94 | WATER WO258-QES | 299-E33-28 D X
BOD4Q2" 17-Oct-94 ] WATER WO2SB-QES  |299-E3329 |D X
BOD4Q3 14-Oct-94| WATER WI2S8-QES  [299-E33-30 |D X
BOD4Q4 23-Oct-94 | WATER WO258-QES  [299-E33-4  |D X
BOD4Q5" 21-Oct-94| WATER WO258-QES  |299-E33-35 |D X
BOD4Q$ 13-Oct-94 | WATER WO258-QES | 299-E34-2 D X
BOD4C7 14-Oct-94| WATER WO258-QES [299-E345 |D X
BOD4QS8 13-Oct-94| WATER DUP Wo2s8-QES  [299-E4-2  |D b
BOD4R0 17-Oct-94 | WATER FAELD WO0258-QES  [299-E33-29 D X

BLANK
BOD4R1 21-Oct-94 | WATER EQUIP WO0258-QES  [299-E23-35 |D X
BLANK
BOD4HS6* 18-Oct-34{ WATER WO0260-QES  |299-E3340 D X |x |x
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Table 1-1. List of Samples Validated 200-BP-5 Round 2 Groundwater. (Cont.)

SAMPLE SAMPLE DATE |SAMPLE COMMENTS | PACKAGE ID |LOCATION |VALIDATION [M|C |R
NUMBER TYPE LEVEL
BOD4H? 18-Oct-94| WATER WO260-QES  [299-E3340 |D X
BODA4J6 17-Oct-04 | WATER WO260-QES  |699-49-55B  |D XX Ix
BOD4J7 17-Oct-94| WATER WO0260-QES |69949-55B |D X
BOD4KD 18-Oct-94| WATER WI250-QES  |69949-578  |D X|x |x
BOD4K1* 18-Oct-94| WATER WO260-QES | 6994957B |D X
BOD4K4 19.Oct-94 | WATER WO0260-QES  |699-5053B |D X |x |x
BOD4KS 19-Oct-94 | WATER WO260-QES |699-50538 |D X
BODMKS 18-Oct-94 | WATER WO260-QES | 699-52-57 D X |x |x
BOD4K9 18-Oct-94 | WATER WO0260-QES | 699-52-57 D X
BOD4LO 19-Oct-94| WATER WO260-QES  |699-5355A |D X |x |x
BOD4L1 19-Oct-94 | WATER WO260-QES  |699-53-85A |D X
BODML2 19-Oct-94 | WATER WO0260-QES  |699-53558 |D X{x {x
BODML3 19-Oct-94 | WATER WO260-QES  {699-5355B |D X
BOD4LA* 19-Oct-94 | WATER WO260-QES  [699-53-55C |D X I1X |x
BOD4LS 19-Oct-94| WATER WO0260-QES  |699-5385C |D X
BOD4NO 19-Oct-94 | WATER DUFLICATE |WO0260-QES |69%9-5355C |D X [x Ix
BOD4N1 19-Oct-94 | WATER DUPLICATE |WOR60-QES {699-5355C |D X
BODAN4 14-Oct-94| WATER DUPLICATE |W0260-QES |[299-E33-12 |[D X |x Ix
BOD4NS* 14-Oct-94 | WATER DUFLICATE |W0260-QES |299-E3312 |{D b
BOD4R3 18-Oct-94 | WATER WO260-QES  |299-E287 |D X
BOD4HD 21-Oct-94| WATER WO0267-QES |299-E33-26 |D x |x |x
BOD4H1 21-Oct-94 | WATER WO267-QES  [299-E33-26 |D X
BOD4EH" 20-Oct-94 | WATER WO267-QES  |299-E33-39  |D X 1% ix
BOD4HS 20-Oct-94 | WATER W0267-QES  |299-E33-39  |D X
BOD4KS 21-Oct-%4 | WATER WO0267-QES | 699-52-54 D X |x |x
BOD4KY 21-Oct-94 | WATER WO267-QES  |699-52-54 D X
BOD4LS 20-Oct-94 | WATER W0267-QES [ 699-54-57 D X |x |x
BOD4L7 20-Oct-94 | WATER W0267-QES | 699-54.57 D X
BOD4LS 24-0Oct-94} WATER WO267-QES | 699-55-55 D xIx |x
BOD4LY* 24-Oct-94 | WATER W0267-QES | 699-55-55 D X
BOD4MO 25-Oct-94 | WATER W0267-QES | 699-55-57 D X |x |x
BOD4M1 25-Oct-94| WATER WO267-QES  {699-55-57 D X
BOD4M2* 23.0ct-94 | WATER WO0267-QES | 699-57-59 D X {x {x
BOD4M3 23-Oct-94 | WATER WO267-QES | 699-57-59 D X
BOD4NS 21-Oct-94 | WATER DUPLICATE [W0267-QES [699-52-54 D X Ix Ix
BOD4N9 21-Oct-94 | WATER DUPLICATE |W0267-QES | 699-52-54 D X
BODMP2 24-Oct-94| WATER FIELD W0267-QES | 699-55-55 D X |x |x

BLANK
BOD4P3* 24-Oct-94| WATER FIELD WO0267-QES  |699-55-55 D X

BLANK
BOD4P4 20-Oct-94 | WATER FIELD WO267-QES | 699-54-57 D X |x |x

BLANK

—
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Table 1-1. List of Samples Validated 200-BP-5 Round 2 Groundwater. (Cont.)
SAMPLE SAMPLE DATE |SAMPLE COMMENTS | PACKAGE ID | LOCATION | VALIDATION{M |C |R
NUMBER TYPE LEVEL
BOD4PS 20-Oct-94] WATER FIELD WO267-QES | 699-54.57 D X
BLANK
BOD4F8 26-Oct-94| WATER WO272-QES | 299-E33.7 D X |x [x
BOD4F9 26-Oct-94| WATER WR72-QES  [299-E33-7 D X
BODMGE* 27-Oct-94| WATER WOT-QES  |299-E3315 |D X ix |Ix
BODAG7 27-Oct-94| WATER W2R2-QES [299-EX315 |D X
BOD4K2 28-Oct-94| WATER W272-QES |69950-534 |D X 1x |x
BODMK3 28-Oct-934| WATER WR72-QES (69950534 |D X
BOD4Mé 25-Oct-94 | WATER W272-QES | 699-60-57 D XX |X
BOD4M7* 25-Oct-94{ WATER W0R72-QES | 699-60-57 D X
BODMP6* 25-Oct-94| WATER EQUIP WT2-QES |ese057  |D xIx |x
BLANK
BOD4P7 25-Oct-94] WATER EQUIP WR72-QES  |699-60-57 D X
BLANK
BOD4PS 25-Oct-94 | WATER EQUIP W2T2-QES | 699-60-57 D XX |X
BLANK
BOD4P9 25-Oct-94| WATER EQUIP WO272-QES | 699-60-57 D X
BLANK
*Indicates sample results which were 100% validated.
M - metals
C - general chemistry
R - radiochemistry
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Table 1-2. Glossary of Inorganic Data Reporting Qualifiers.

Indicates the constituent was analyzed for and detected. The concentration reported is less
than the contract required detection limit (CRDL) but greater than the instrument detection
limit AIDL). The associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration reported is
the sample detection limit corrected for aliquot size, dilution and percent solids (in the case
of solid matrices) by the laboratory. The associated data should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor quality control
deficiency identified during data validation the concentration may not accurately reflect the
sample detection limit. The associated data have been qualified as estimated but should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected at a concentration less than the
contract required detection limit (CRDL) but greater than the instrument detection limit
(IDL). Due to a minor quality control deficiency identified during data validation the
associated data have been qualified as estimated, but should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality control
deficiency identified during data validation the associated data have been qualified as
estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major quality control
deficiency identified during data validation, the associated data have been gualified as
unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality control

deficiency identified during data validation, the associated data have been qualified as
unusable for decision making purposes.

16
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Table 1-3. Glossary of Radiochemistry Data Reporting Qualifiers.

Indicates the constituent was analyzed for, but was not detected at a concentration above the
minimum detectable activity (MDA). The concentration reported is the MDA corrected for
sample aliquot size, dilution factors and percent solids (in the case of solid matrices) by the
laboratory. The associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and was not detected at a concentration above the
MDA. Due to a quality control deficiency identified during data validation, the
concentration reported may not accurately reflect the sample MDA. The associated data
should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported is
qualiified as estimated due to a quality control deficiency identified during data validation.
The associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data validation.
The associated data should be considered unusabie for decision making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data validation.
The associated data should be considered unusable for decision making purposes.
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2.0 METALS DATA VALIDATION SUMMARY

2.1 SUMMARY

This section presents a summary of the metals data validation results and review in
accordance with the WHC Statement of Work (WHC 1994), validation procedures (WHC 1993a)
and 200-BP-5 Sampling and Analysis Plan (DOE/RL 88-32). Table 1-1 shows the data package
identification, sample identification, sample collection date, location, sample type and analysis
performed. Appendix A provides a tabular summary of all validated data and Appendix B provides
a summary of the field QC data.

2.1.1 Sample Delivery Groups

Sample results from five metals data packages are included in this report:

Data Package ID | No. of Samples
BOD4N2-TMA 6
W0267-QES 20
W0272-QES 12
W0250-QES 20
W0260-QES 20

2.1.2 All Samples Validated

Samples and analytical results contained in the data packages listed above were validated to
levels A and D as indicated in Table 1-1, in accordance with the validation procedures.

2.1.3 Westinghouse Hanford Validation Guidance Used

Data validation was performed in accordance with Data Validation Procedures for Chemical
Analyses (WHC 1993a).

2.1.4 Data Quality Objectives

This section provides a summary of the data in terms of defined laboratory performance

criteria and project-specific data quality objectives to assure the data is acceptable for use in the
200-BP-5 Round 2 Groundwater Sampling task.

¢  Precision. Laboratory duplicate relative percent difference (RPD) results were
acceptable with the exception of iron (see Section 2.5.1).

2-1
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Serial dilution percent difference (% D) results were acceptable with the exception of
potassium and magnesium (see Section 2.5.2).

Field split sample RPDs were acceptable with the exception of cyanide (see Section
2.5.4).

Field duplicate sample RPDs were acceptable for all sample sets collected.

Accuracy. Laboratory spike recoveries were acceptable with the exception of
selenium and silicon {see Section 2.4.1).

Analytical spike recoveries were acceptable with the exception of selenium (see
Section 2.6).

Laboratory control sample recoveries were acceptable with the exception of silicon
(see Section 2.4.2).

Representativeness. Field duplicate sample RPD values were acceptable for all
sample sets (see Section 2.5.3).

Completeness. Overall, 78 samples were validated for metals with 858 resuits
reported, all of which were deemed valid. This results in a completeness of 100
percent which meets the Sampling and Analysis Plan completeness objective of 90
percent.

Comparability. Samples were analyzed by similar methods and all resuits were
reported in common units facilitating comparison of the data.

2.1.5 Deficiencies Noted

There were no major deficiencies identified requiring qualifications of the data as unusable.
There were minor deficiencies identified resulting in qualification of the data as estimated, which
are explained in greater detail below.

22 ANALYTICAL METHOD

The following paragraphs summarize the method specific QC results for the metals analyses.
All samples were analyzed in accordance with CLP methodology for selected TAL metals, cyanide,
bismuth and silicon.

2.2.1 Initial and Continuing Calibration

Initial and continuing calibration requirements were met for all analyses in ail data
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2.2.2 Blanks
Laboratory method blanks (initial and continuing calibration and preparation blanks) were
analyzed at the proper frequency and results were undetected with the exception of low

concentrations of target analytes as summarized in the following sections.

2.2.2.1 Calibration Blanks. The following is 2 summary of the analytes detected in the
calibration blanks at positive concentrations:

Data Package BOD4N2-TMA. Aluminum.

Data Package W0267-QES. Bismuth, cyanide, iron, magnesium, manganese and sodium.
Data Package W0272-QES. Cyanide, magnesium and manganese.

Data Package W0260-QES. Iron, manganese and selenium.

The following is a summary of the analytes detected in the calibration blanks at negative
concentrations:

Data Package W0267-QES. Aluminum.

In accordance with validation requirements, sample results associated with the above
calibration blanks were qualified as follows:

¢ undetected (U) for detected results that are less than five times (5X) the highest associated
positive blank concentration.

o estimated (UJ for non-detects, J for sample results within two times (2X) the absolute
value of the associated blank) if associated with negative blank resuits.

2.2.2.2 Preparation Blanks. The following is a summary of the analytes detected in the
preparation blanks at positive concentrations:

Data Package BOD4N2-TMA. Iron, aluminum and selenium.
Data Package W0267-QES. Bismuth, iron and manganese.

Data Package W0272-QES. Aluminum, calcium, iron, magnesium, manganese and
sodium.

Data Package W0260-QES. Iron and manganese.

In accordance with validation requirements, sample results associated with the above
preparation blanks were qualified as follows:

¢ undetected (U) for positive sample results Iess than 5X the highest blank
concentration if associated with a positive blank result >IDL but <CRDL.
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2.2,2.3 Equipment Blanks. Samples BOD4P6, BOD4P7, BOD4P8 and BOD4P9 were identified as
equipment blanks with the following analytes and concentrations detected:

¢ BOD4P6: calcium (153 ug/L), sodium (355 ug/L) and silicon (104 ug/L).

e BOD4P7: calcium (19600 ug/L), magnesium (5790 ug/L), manganese (46.1 ug/L),
sodium (42100 ug/L) and silicon (20100 ug/L).

e BOD4P8: iron (430 ug/L), manganese (3.6 ug/L) and silicon (81.2 ug/L).
e BOD4P9: iron (145 ug/L), silicon (63.7 ug/1.) and bismuth (39.5 ug/L).

In accordance with the data validation procedures, qualification based on field QC was not
required.

2.2.2.4 Field Blanks. Samples BOD4P2, BOD4P3, BOD4P4 and BOD4P5 were identified as field
blanks with the following analytes and concentrations detected:

e BOD4P2: calcium (14900 ug/L), iron (244 ug/L), magnesium (3510 ug/L), sodium (1850
ug/L) and silicon (1330 ug/L).

¢ BOD4P3: calcium (11600 ug/L), iron (409 ug/L), magnesium (2730 ug/L), sodium (1470
ug/L) and silicon (1070 ug/L).

¢ BOD4P4: calcium (2360 ug/L) and silicon (224 ug/L).

* BODA4PS: calcium (2190 ug/L) and silicon (270 ug/L).

In accordance with the data validation procedures, qualification based on field QC was not
required.
2.3 HOLDING TIMES

Holding time requirements were acceptable for all samples in all data packages.

2.4 ANALYTICAL ACCURACY
2.4.1 Spike Samples
Matrix spike percent recoveries (%R) were acceptable with the following exceptions:
Data Package BOD4N2-TMA. Silicon.
Data Packages W0267-QES, W0272-QES and W0260-QES. Selenium.
In accordance with the data validation procedures, matrix spike recoveries greater than

125% or less than 75% and greater than the IDL were qualified as estimated (J for detects), and
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recoveries greater than 30% and less than 75% and less than the IDL were qualified as estimated
(U] for nondetects).
2.42 Laboratory Control Samples

All laboratory control sample percent recoveries were acceptable for all data packages with
the following exception:

Data Package BOD4N2-TMA. Silicon.
In accordance with the data validation procedures, sodium resuits above the instrument detection
limit (IDL) were qualified as estimated (BJ).
2.5 ANALYTICAL PRECISION
2.5.1 Laboratory Duplicates

The laboratory duplicate relative percent differences were within the specified control limits
for all data packages with the following exceptions:

Data Package W0267-QES. Iron.

2.5.2 Serial Dilution

The serial dilution percent difference results were within the specified limit of 10% for
sample results greater than 50 times (50X) the instrument detection limit (IDL) with the exception
of the following:

Data Package W0267-QES. Magnesium.

Data Package BOD4N2-TMA. Potassium.

In accordance with the validation procedures, associated sample results were qualified as
estimated (J) for detects greater than 50X the IDL.
2.5.3 Field Duplicates

A total of six field duplicate sample sets were collected and Appendix B presents a summary
of the primary and duplicate sample results and the calculated RPD values. All RPD values were
acceptable.
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2.5.4 Field Splits

A total of six sample sets were collected and Appendix B presents a summary of the field
split sample resuits and the calculated RPD values. All RPD values were acceptable with the
following exceptions:

Split set BOD4GO/BOD4N2. Cyanide.

In accordance with the data validation procedures, no qualification was required based on
field QC results.

2.6 GRAPHITE FURNACE PERFORMANCE
2.6.1 Analytical Spikes

Analytical spikes were performed to determine the accuracy of the quantitation of graphite
furnace results. All analytical spike recoveries were within the specified limits of 85% to 115%
with the exception of the following:

Data Package W0267-QES. Selenium, samples BOD4L6, BOD4L7, BOD4H4, BOD4HS,
BOD4P2 and BOD4MO.

Data Package W0272-QES. Selenium, samples BOD4M6, BOD4M7, BOD4P7, BOD4F8,
BOD4F9, BOD4G6 and BOD4G7.

Data Package W0260-QES. Selenium, samples BOD4J6, BOD4J7, BOD4H6, BOD4H7,
BOD4K0, BOD4K1, BOD4K8, BOD4K9, BOD4K4 and BOD4LO,

In accordance with data validation procedures, results were qualified as estimated (J for
detects). :

2,7 SAMPLE RESULT QUANTITATION, VERIFICATION, AND REPORTED
DETECTION LIMITS

Sample detection limits were calculated properly and were consistent with method detection
limit requirements. All sampies were verified and results for samples indicated with an asterisk(*)
in Table 1-1 were recalculated and compared with the raw data and found acceptable.

For data package W0272-QES, equipment blank BOD4P7 and sample BOD4M?7, a possibility
exists that the sample containers may have been mislabeled or mishandled in the laboratory due to
the comparison of the equipment blank with other blanks in the batch and the comparison of the
sample resuits with other sample results.
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2.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

System performance was assessed by a review of the raw data with no indications of poor
performance noted.
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3.0 GENERAL CHEMISTRY ANALYSIS DATA VALIDATION SUMMARY

3.1 SUMMARY

This section presents a summary of the general chemistry data validation results and review
against the WHC Statement of Work (WHC 1994). Table 1-1 shows the data package
identification, sample identification, sample collection date, location and sample type. Appendix C
provides a summary of all validated data results and Appendix D provides a summary of the field
QC results.

3.1.1 Sample Delivery Groups

Sample resuits from five general chemistry data packages are included in this report:

Data Package ID No. of Sampies
W0260-QES 10
W0250-QES 10
WO0272-QES 6
W0267-QES 10

BOD4N2-TMA 3

3.1.2 All Samples Validated
Results for the data packages listed above were validated at the frequency specified in
Section 1.0 with data qualifiers assigned as specified in the validation procedures.

3.1.3 Westinghouse Hanford Validation Guidance Used

Data validation was performed in accordance with Data Validation Procedures for Chemical
Analyses (WHC 1993a).

3.1.4 Samples Analyzed

This section provides a summary of the data in terms of defined laboratory performance
criteria and project-specific data quality objectives to assure the data is acceptable for use in the
200-BP-5 Round 2 Groundwater Sampling task.

* Precision. All laboratory matrix spike/matrix spike duplicate sample RPD resuits were
acceptable.

All field duplicate sample RPD results were acceptable.

3-1
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All field spiit sample RPD results were acceptable with the exception of chloride (see
Section 3.5.3).
* Accuracy. All matrix spike were within specified contro! limits.
* Representativeness. All field duplicate RPD values were acceptable.
¢ Completeness. Overall, 39 water samples were validated for general chemistry with 286
results reported, 210 of which were deemed valid. This results in a completeness of 73%
which does not meet normal work plan QAPjP objectives of 90%.
¢ Comparability. Field split RPD values were acceptable with the exception of chloride
(see Section 3.5.3). All results were reported in common units (miligrams per liter,
mg/L) facilitating comparison of the data.
3.1.5 Deficiencies Noted
Major and minor deficiencies were identified requiring qualification of the data which are
explained in greater detail below.
3.2 ANALYTICAL METHOD
Performance of specific instrument quality assurance and quality control procedures,
including deficiencies noted during the quality assurance review, are discussed below.
3.2.1 Initial and Continuing Calibration
Initial and continuing calibration requirements were met for all analyses in all data
packages.

3.2.2 Blanks

Laboratory method blanks were analyzed at the proper frequency and results were reported
and verified as undetected for all general chemistry parameters.

3.2.2.2 Field Blanks. Samples BOD4P6, BOD4P8, BOD4P4, and BOD4P?2 were identified as
equipment blanks with total dissolved solids were detected at 188, 21, 71, and 273 mg/L,
respectively.

In accordance with the data validation procedures, no qualification was required based on
field QC results.
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3.3 HOLDING TIMES

The holding times for general chemistry parameters was met for all samples with the
following exceptions:

Data Packages W0260-QES and W0250-QES. Nitrate, nitrite and phosphate.

Data Packages W0272-QES, W0267-QES and BOD4N2. Nitrite and phosphate.

In accordance with the validation requirements, undetected results associated with greatly
exceeded holding times were qualified as unusable (UR). Undetected results associated with

exceeded holding times were qualified as estimated (UJ) as were detected results associated with
grossly exceeded holding times (J).

3.4 ANALYTICAL ACCURACY

3.4.1 Matrix Spike and Matrix Spike Duplicates

The matrix spike percent recoveries were all within specified control limits.

3.5 ANALYTICAL PRECISION

3.5.1 Laboratory Duplicates

The laboratory duplicates relative percent differences were within the specified control limits
for all data packages.
3.5.2 Fieid Duplicates

A total of three field duplicate sets were collected and analyzed for general chemistry
parameters. Appendix B presents a summary of the primary and duplicate sample results and the
calculated RPD vaiues. All RPD values were acceptable.
3.5.3 Field Spiits

A total of three samples were identified as field splits and were analyzed for general
chemistry parameters. Appendix B presents 2 summary of the primary and field split sample
results and the calculated RPD values. All RPD values were acceptable with the following

exception:

Sample set BOD4G0O/BOD4N2: chloride.
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3.6 COMPOUND IDENTIFICATION

The compound identification and confirmation were acceptable for all validated samples.

3.7 SAMPLE RESULT QUANTITATION, VERIFICATION, AND REPORTED
DETECTION LIMITS

All sample results were verified and recalculated against the raw data and were acceptable,
Sample quantitation limits for all samples were calculated correctly and properly reported.

3.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

System performance was assessed by a review of the raw data. No indications of poor
performance were noted such as shifting baselines.

34
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4.0 RADIOCHEMISTRY DATA VALIDATION SUMMARY

4.1 SUMMARY

This section presents a summary of the radiochemistry data validation results and review
against the WHC Statement of Work (WHC 1994). Table 1-1 shows the data package
identification, sample identification, sample collection date, location and sample type. Appendix D
provides a summary of all validated data resuits and Appendix E provides a summary of the field
QC resuits.

4.1.1 Sample Delivery Groups

Sample results from seven radiochemistry data packages are included in this report:

Data Package ID No. of Samples
W0250-QES 10
W0258-QES 11
W0260-QES 11
W0267-QES 10
W0272-QES 6

BOD4N2-TMA 3
BOD4Q9-TMA i

4.1.2 All Samples Validated

Results for the data packages listed above were validated at the frequency specified in
Section 1.0 with data qualifiers assigned as specified in the validation procedures.

4.1.3 Westinghouse Hanford Validation Guidance Used

Data validation was performed in accordance with Data Validation Procedures for
Radiochemical Analyses (WHC 1993b).

4.1.4 Samples Analyzed

This section provides a summary of the data in terms of defined laboratory performance
criteria and project-specific data quality objectives to assure the data is acceptable for use in the
200-BP-5 Round 2 Groundwater Sampling task.

4-1
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* Precision. Laboratory duplicate RPD resuits were acceptable for all data packages with
the exception of gross alpha and gross beta (see Section 4.4.1).

Field duplicate RPD results were acceptable all sample sets collected with the exception
of gross beta (see Section 4.4.2).

¢ Accuracy. Laboratory control sample (LCS) and matrix spike (MS) recoveries were
acceptable for all results with the exception of the MS for tritium (see Section 4.3.2),

* Representativeness. Field duplicate RPDs were acceptable with the exception of gross
alpha (see Section 4.4.2).

Field split sample RPDs were acceptable with the exception of gross beta, technetium-99,
total uranium (see Section 4.4.3).

¢ Completeness. A total of 52 samples were validated for radiochemistry parameters with
770 results reported. All results were deemed valid. This results in a completeness of
100% which meets normal work plan objectives of 90%.
¢ Comparability. All results were reported in common units (microgram per liter, ug/L
for total uranium, and pico-curie per liter, pCi/L for all other isotopes) facilitating
comparison of resuits.
4.1.5 Deficiencies Noted
Minor deficiencies were identified requiring qualification of the data which are explained in
greater detail below,

4.2 ANALYTICAL METHOD

The following paragraphs summarize the analytical requirements for the radiochemistry
analyses.

4.2.1 Instrument Calibration
Initial and continuing calibration requirements were met for all analyses in all data
packages.

4.2.2 Blanks

4.2.2.1 Method Blanks. Laboratory method blanks were analyzed at the proper frequency and
results were reported and verified as undetected for all analyses with the exception of the
following.

Data package W0267-QES. Technetium-99.

4-2
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4.2.2.2 Field Blanks. Samples BOD4P4, BOD4P2, BOD4R0 were identified as equipment blanks
and samples BOD4P6, BOD4P8 and BOD4R1 were identified as field blanks. All sample results
were acceptable with the following exceptions:

Sample BOD4P2: Technetium-99 (2.68 pCi/L} and total uranium (0.26 ug/L).

Sample BOD4P4: Total uranium (0.019 ug/L).

In accordance with the validation requirements, no qualification is required for field QC
samples.

4.2.3 Holding Times

Holding time requirements were met for all samples validated.

4.3 ANALYTICAL ACCURACY
4.3.1 Laboratory Control Samples
Laboratory control (blank spike) samples were analyzed at the required frequency and all
results were within control limits.
4.3.2 Matrix Spikes

Matrix spike sampies were analyzed in addition to blank spikes and all results were within
control limits with the exception of the following.

Data Package W0267-QES. Tritium matrix spike analysis was not performed.
Data Package W0272-QES. Tritium matrix spike analysis was not performed.

In accordance with the validation requirements, sample results of data packages with no
matrix spike batch analysis were qualified as estimated (J/UJ).

4.3.3 Chemical Yield

The yield of carriers and tracers was acceptable for all analyses.

4.4 ANALYTICAL PRECISION
4.4.1 Laboratory Duplicates

Laboratory duplicate relative percent difference (RPD) values were acceptable with the
exception of the following:

4-3
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Data package BODAN2-TMA. Gross alpha for samples BOD4N6, BOD4N2, and BOD4P0;
gross beta for sample BOD4P0.

In accordance with the validation requirements, samnpies results were qualified as estimated (J) for
the indicated analysis.

4.4.2 Field Duplicates

Four sets of field duplicates were collected and Appendix F presents a summary of the
primary and duplicate sample results and the calculated RPD values. All RPD resuits are
acceptable with the following exceptions:

Sample set BOD4K6/BOD4PO: gross beta.

In accordance with the validation requirements, qualification was not required.

4.4.3 Field Splits

Four sets of field splits were collected and Appendix F presents a summary of the primary
and duplicate sample results and the calculated RPD values. All RPD results were acceptable with
the following exceptions:

Sample sets BOD4K6/BOD4P0 and BOD4L4/BOD4N6: Gross beta, technetium-99 and total
uranium.

Sample set BOD4G0/BOD4N2: Gross beta and total uranium.

In accordance with the validation requirements, qualification was not required.

4.5 SAMPLE RESULTS QUANTITATION, VERIFICATION AND REPORTED
DETECTION LIMITS

All sample results were verified and confirmed against the raw data and correctly reported.
Validated results were calculated using the proper detectors, efficiencies and background counts.
Minimum detectable activities (MDAs) met method detection limit requirements and were
calculated properly with the exception of the following:

Data Package BOD4N2-TMA. MDAs could not be confirmed by recalculation for Pu-
238 results for samples BOD4N2 and BOD4N6, therefore, nondetected results were qualified as
estimated (UJ). Also, the MDA exceeded the RDL for technetium-99 and europium-155, however,
no qualification was required.

Data Package W0260-QES. Detection limits were met with the exception of gross beta for
sample BOD4K8; gross alpha for samples BOD4N4, BOD4K8, BOD4N0, BOD4L2 and BOD4L4.
Data qualification was not required.
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Data Package W0272-QES. The required detection limit (RDL) for gross alpha was
elevated to 6 pCi/L due to the available analysis volume. Data qualification was not required.

Data Package W0267-QES. The MDA for technetium-99 was incorrectly reported on the
sample result form based on the raw data. Data qualification was not required.

Data Packages BOD4N2-TMA and BOD4Q9-TMA. The gamma scan results originally
reported as "U" on the sample result forms were elevated to the MDA and qualified as undetected.

4.6 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

System performance was assessed by a review of the raw data and no indications of poor
performance were noted.

4-5
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APPENDIX A

Metals Validated Data Summary Tables
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Samp# BOD4FB BOD4LFD B0D4GO BOD4G1 BOD4G2 B0D4GE
Date 10-26-94 10-26-94 10-14-94 10-14-94 10-10-94 10-10-94
Location 299-E33-7 299-£33-7 299-E33-12 299-E33-72 299-E33-13 299-E33-13
Depth .- - -.- e --- ---
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result "] Result Q Result Q Result Q
ALUMINUM uG/L 28.200 u 40.900 1] 33.600 39.800 28.600 24.900
CALCILM ug/L | 50400.000 50300.000 32400.000 32500.000 41000. 000 40500.000
IRON uGsL 1220.000 629.000 126.000 54.200 283.000 8%.800
MAGNES UM us/L | 13800.000 13700.000 9800.000 9820.000 14200.000 14100.000
MANGANESE UGsL 18.600 8.200 B 3.000 3.100 4.100 3.500
POTASSIUM UG/L 5950.000 7070.000 10900.000 10700.000 6670.000 5810.000
SELENIUM UG/L 1.700 uJ 1.700 ud 1.700 1.700 1.700 1.700
SODTUM uG/L 1 26100.000 25400.000 22800.000 23000,000 21400.000 21400.000
CYANIDE UG/L 24.200 NR 22.300 MR 10.700 NR
BISMUTH uG/sL 74.200 B 69.700 8 38.000 38.000 38.000 38.000
SILICON UG/L | 18400.000 18100.000 26900.000 27000.000 17500.000 17200.000

The decimal places shown do not reflect the precision reported by the laboratory

00 ‘A3Y§
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Samp# BOD4LG4 BOD4GS BOD4G6H BOD4G7 BOD4HO BOD4H1
Date 10-10-94 10-10-94 10-27-94 10-27-94 10-21-94 10-21-94
Location 299-E33-14 299-E33-14 299-E33-15 299-E33-15 299-E33-26 299-E33-26
Depth
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Resuit Q Result Q Result "] Result Q Result qQ Result
ALUMINUM uG/L 53.700 32.400 24.900 1] 28.900 u 24.900 u 24.900 U
CALCILM uG/sL | 40200.000 39600, 000 38400.000 40600.000 30200.000 38800.000
IRON uG/sL 1300.000 53.300 63.900 u 40,500 u 307.000 J 60.600 84
MAGNESIUM UG/L 11500.000 11300.000 11800.000 12400.000 10300.000 J 12100.000 J
MANGANESE UG/L 21,700 7.100 4.900 v 3.700 u 15.000 9.500 u
POTASSIUM uG/L 9630.000 8040.000 6140.000 5650.000 1940.000 u 4850.000 B
SELEN UM uG/sL 1.700 1.700 1.700 ud 1.700 ud 6.500 W 4.500 ul
SO UM UG/l | 22900.000 22700.000 20300.000 21200.000 20900.000 20900, 000
CYANIDE uG/L 1.200 NR 1.200 U NR 4.000 u NR
BISMUTH uGg/L 38.000 38.000 78.600 8 52.400 8 38.000 ) 100.000 U
SILICON UG/L 17600.000 17206.000 17100.000 18100.0C0 15800.000 18000.000

The decimal pfaces shown do not reflect the precision reported by the laboratory
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Samp# BOD4H2 BOD4H3 BOD&HG BOD4HS BOD4HA BOD4HT
Date 10-10-94 10-10-94 10-20-94 10-20-94 10-18-94 10-18-94
Location 299-E33-38 299-E33-38 299-€33-39 299-E33-39 299-E33-40 299-E33-40
Depth --- --- .-
Type WATER WATER WATER WATER HWATER WATER
Conments
Parameter | Units Result Q Result a Result Q Result Q Result Q Result Q
ALUMINUM uG/L 24.900 54.300 38,200 B 24.900 u 25.100 B 24.900 V]
CALCILM UG/L | 39700.000 39300.000 42600.000 44000.000 31300.000 29800.000
IRON UG/L 93.000 299.000 $56.000 J 226,000 J 116.000 u 59.900 u
MAGNESIUM ugsL | 12300.000 12200.000 12500.000 J | 12500.000 4 8890.000 8430.000
MANGANESE UG/t 4.400 4,400 9.500 U 7.700 v 41.800 39.500
POTASSIUM UG/L 6030,000 8030.000 6880.000 6490.000 7020.000 6930.000
SELENTUM uG/L 1.700 1.700 6.500 uJ 1.300 uJ 1.700 VA ] 1.700 ud
SO0 UM UG/t | 20400.000 20800.000 23400.000 23500.000 12900.000 12100.000
CYAN[DE uG/L 11.400 NR 1,200 1] NR 1.200 u NR
B1SMUTH UG/L 38.000 38.000 38.000 U 38.000 U 58.800 B 39.700 B
SILICON UG/l { 17500.000 17300.000 20000.000 20000.000 25400.000 24100.000

The decimal places shown do not reflect the precision reported by the laboratory
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Samp# BOD4HS BOD4H9 B0D4JO BOD4J1 BOD4.S2 BOD4J3
Date 10-11-94 10-11-94 10-12-94 10-12-94 10-12-94 10-12-94
Location 699-47-50 699-47-50 699-47-60 699-47-60 699-48-50 499-48-50
Depth --- .- .- ---
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALUMINUM UG/L 38.900 38.300 29.600 24.900 41.100 B 24.900
CALCTUM UG/L | 52600.000 51500.000 37500.000 38600.000 44700.000 47000.000
IRON uG/L 481.000 121.000 545.000 54.700 232.000 202.000
MAGNESTUM UG/L 15100.000 14900.000 12200.000 12500.000 14600.000 15200.000
MANGANESE UG/L 8.300 6.900 6.600 4.200 8.100 B 5.000
POTASSIUM UG/t 6840,000 7840.000 5150.000 6800.000 7860.000 6960.000
SELENIUM UG/L 8.500 8.500 9.000 1.700 8.500 u 8.500
SOD UM UG/t | 20460.000 206300.000 25400.000 25800.000 23900.000 24600.000
CYANRIDE UG/L 1.200 NR 1.2600 NR 1.200 u NR
BISMUTH uG/L 42.700 38.000 38.000 38.000 40.600 8 48.900
SILICON ug/sL | 20000.000 19400.000 18500. 000 19100.000 17500.000 18400.008

The decimal places shown do not reflect the precision reported by the laboratory
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Sampit BOD4 46 BOD4J7 BOD4JB 800449 BOD4KO BOD4K1
Cate 10-17-94 10-17-94 10-13-94 10-13-94 10-18-94 10-18-94
Location £99-49-558 699-49-55B 699-49-57A 699-49-57A 699-49-578 699-49-578
Depth .- --- --- --- --- ---
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter [ Units Result [¢] Result Q Result Q Result 1] Resutt Q Result
ALUMINUM UG/L 24.900 u 24 .900 u 25.800 24.900 24.900 u 27.700 B
CALCTUM uG/L | 30000.000 29600.000 42900.000 41100.000 34500.000 34500.000
IRON UG/L 253.000 46.000 u 413.000 165.000 96.200 u 47.500 u
MAGNESTUM UG/L 9820.000 9700.000 13100.000 12600.000 B070.000 8470.000
MANGANESE UG/L 4.400 B 2.600 B 4.800 2.800 8.100 u 8.800 u
POTASSITUM UG/L 5640, 000 6120.000 8870.000 7610.000 5570.000 4270.000 8
SELENIUM uG/L 1.700 ud 1.700 ul B8.500 8.500 1.700 w 1.700 J
SOD I s UG/t 10000.000 9950.000 38600.000 37600.000 22600.000 23600.000
CYANIDE uGg/L 1.200 u NR 52.500 NR 1.200 u NR
BISMUTH UG/sL 38.000 u 38.000 U 38.000 38.000 38.000 u 38.000 u
SILICON UG/L | 25900.000 25400,000 19600.000 18%00.000 17900.000 18800.000

The decimal places shown do not reflect the precision reported by the laboratory
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Samp# BOD4K2 BOD4LK3 BOD4KS BOD4KS B80D4KS BOD4K7
Date 10-28-94 10-28-94 10-19-94 10-19-94 10-21-94 10-21-94
Location 699-50-534 699-50-53A 699-50-53B8 £99-50-538 699-52-54 699-52-54
Depth --- .- --- - --- ---
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALUMINUM uG/L 49.900 264.900 24.900 u 24.900 u 24900 u 24900 u
CALCIUM UG/L {158000.000 15%000.000 405600.000 41100.000 97100.000 101000, 006
IRON uG/L 289 .000 195.000 346.000 72.600 u 352.000 J 133.000 J
MAGNESTUM UG/L | 42300.000 42500.000 11406.000 11600.000 30300.000 J | 30400.000 J
MANGANE SE UG/L 9.500 8.800 7.800 B 6.200 B 10.800 B 6.600 u
POTASSIUM uG/L 9870.000 12900.000 7910.000 8420.000 1940.000 U | 10100.0600
SELENIUM uG/L 24.300 26.800 1.700 ud 8.500 ul 12.300 J 10.800 BJ
SO0 [UM UG/L | 41600.000 40800.000 12100.000 12400.000 46100.,000 45100.000
CYANIDE UG/t 189.000 NR 1.200 u NR 160.000 NR
BISMUTH UG/L 159.000 193.000 38.000 u 38.000 v 46.300 u 135.000 u
SILICON uG/L | 18100.000 18200.000 27700.000 28100.000 18000. 000 18200.000

The decimal places shown do not reflect the precision reported by the Laboratory

00 "A0¥

00r00-THE



Ly

Samp# BOD4KB BOD4KS BOD&LO BOD4LA 80D4L2 BODLL3
bate 10-18-94 10-18-94 10-19-94 10-19-94 10-19-94 10-19-94
Location £99-52-57 699-52-57 699-53-55A 699-53-554 699-53-558 699-53-55B8
Depth - .- .- --- —-- -
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result a Result Q
ALUMTNUM UG/L 74.500 B 35.000 B 37.800 B 24900 u 24.900 1} 24.900 u
CALCIUM UG/L | 47100.000 45400.000 36300,000 37500.000 59100.000 62900.000
IRON UG/L 1780.000 396.000 606.000 65.700 U 615.000 133.000 u
MAGRESIUM uG/L 10300.000 10600. 000 12100.000 12000.000 18400.000 19500.000
MANGANE SE uGsL 1118.000 1120.000 26.900 21.200 25.500 18.200
POTASSTUM uG/L 8040.000 8210.000 9950.000 107G0.000 7750.000 7540.000
SELENIUM UG/L 8.500 uJ 8.500 uJ 1.800 uJ 8.500 uJ 8.500 uJ 8.500 w
S0D UM uGsL | 51900.000 51200.000 24800.000 25000.000 27600.000 29200.000
CYANIDE uG/L 1.200 u NR 1.200 U NR 42.100 NR
BISMUTH UG/L 58.700 8 38.000 u 38.000 u 41.100 B 38.000 u 39.400 B
SILICON UG/L 9520.000 9290.000 17300.000 18600.000 16400.000 17500.000

The decimal places shown do not reflect the precision reported by the laboratory
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Samp#t BOD4LG BOD4LLS BOD4LS goD4LY BOD4LS BOD4LY
Date 10-19-94 10-19-94 10-20-94 10-20-94 10-24-94 10-24-94
Location 699-53-55C 699-53-55¢€ 699-54-57 699-54-57 699-55-55 699-55-55
Depth --- --- --- .- --- ---
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result 4 Result Q Result Q Result Q Result Q
ALUMTNUM UG/sL 132.000 B 24.900 1] 25.600 B 25.500 B 24,900 u 24.900 U
CALCIUM uG/L | 66200.000 65600.000 33700.000 32100.00C 27300.060 27600.000
IRON UGsL 92.900 v 65.200 u 320.000 J 156.000 uJ 141.600 J 58.900 BJ
MAGNESTUM uG/L ; 18900.000 18800.000 11206.000 J | 11500.000 J | 10300.000 J | 10400.000 J
MANGANESE uG/L 3.600 u 3.600 u %.400 ] 8.100 u 5.000 u 3.400 U
POTASSIUM UG/L 8130.000 7760.000 5390.000 8520.000 3910.000 B 4190.000 8
SELENIUM uG/L 8.500 uJ 8.500 uJ 1.300 uJ 6.500 ud 6.500 us 6.500 udJ
SOD UM uG/L | 27700.000 27600.000 14100.000 14500.000 25800.000 25800.000
CYANIDE UG/L 51.000 NR 1.200 u NR 5.400 U NR
BISMUTH uG/L 38.700 B 38.000 u 38.000 v 41.000 B 98.500 u 102.000 U
SILICON uG/L | 19700.000 19500.000 32900.000 33800.000 17000.000 17000.600

The decimal places shown do not reflect the precision reported by the taboratory
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Samp# BOD4MO BOD4M] BOD4MZ2 BOD4M3 BOD4MS BOD4MS
Date 10-25-94 10-25-94 10-23-94 10-23-94 10-11-94 10-11-94
Location 699-55-57 699-55-57 £99-57-59 699-57-59 699-59-58 699-59-58
Depth
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Result Q
ALUMINUM UG/L 24 .900 U 24.900 u 24.900 u 24.900 u 24.900 24.900
CALCIUM UGsL | 79500.000 79200.000 31100.000 31000.000 25800.000 25600.000
IRON UG/t 384,000 J 94.200 BJ 70.500 8 114,000 Fl 292.000 28.000
MAGNES [ UM UG/L | 22600.000 J | 22460.000 d 9650.000 J 94630.000 J 8460.000 8410.000
MANGANESE UG/L 27.200 264.200 5.100 u 5.700 u 2.800 2.000
POTASSIUM UG/L 6910.000 5080.000 4700.000 B 4140.000 B 5860.000 $120.000
SELENIUM UG/L 11.600 BJ 8.600 B4 6.500 ud 6.500 d 1.700 1.700
SODIUM UG/L | 29600.000 29900.000 26600.000 26600.000 29700. 000 29900.000
CYANIDE UG/L 78.900 NR 3.100 u NR 7.100 NR
BISMUTH uG/L 118.600 u 123.000 u 96.800 u 91.000 u 38.000 38.000
SILICON UG/L | 15300.000 15400.000 19200.000 19100.000 18900.000 18800.000

The decimal places shown do not reflect the precision reported by the laboratory
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Sampd BOD4ME BOD4MT BOD4MB BOD4MY BOD4ND BOD4NT
Date 10-25-94 10-25-94 10-11-94 10-11-94 10-19-94 10-19-94
Location 699-60-57 699-60-57 699-60-60 699-60-60 699-53-55¢C 699-53-55¢C
Depth .- --- --- .- ... ---
Type WATER WATER WATER WATER WATER WATER
Comments DUPLICATE DUPLICATE
Parameter | Units Resutt Q Result Q Result Q Result Q Result Q Result Q
ALUMINUM uG/L 24.900 u 24.900 u 24.900 u 50.800 24.900 u 264.500 U
CALCIUM UG/L | 19400.000 71.200 U | 33100.000 32900.000 65900.000 64700.000
IRON UG/L 179.000 60.600 u 512.000 33.500 279.000 57.500 u
MAGNES UM UG/L 3730.000 102.000 U | 10200.000 10100. 000 18900.000 18600.000
MANGANESE uG/t 44.600 2.900 u 7.200 8 3.400 4.400 u 3.600 u
POTASSIUM uG/L 8040.000 1940.000 u 5480.000 7720.000 8970.000 8980.000
SELENIUM UG/L 1.700 Ud 1.700 uJ 1.700 U 1.700 8.500 uJd 8.500 uJ
SO0 UM UG/L | 40400.000 235.000 U 26800.000 26500.000 27500.000 27300.000
CYANIDE uG/L 1.700 U NR 3.700 B8 NR 49.900 KR
BISMUTH uG/L 38.000 u 49.700 B 38.000 u 38.000 61.300 B 39.500 B
SILICON UG/L | 19900.000 27.300 B8 | 17900.000 17600.000 19800.000 19400.000
The decimal places shown do not reflect the precision reported by the laboratory
~
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Samp# BOD4N2 BOD4N3 BOD4NG BOD4NS BOD4NS BOD4NT
Date 10-14-94 10-14-94 10-14-94 10-14-94 10-19-94 10-19-94
Location 299-E33-12 299-E33-12 299-E33-12 209-E33-12 699-53-55¢C 899-53-55¢C
Depth --- .-- “.- == --- .-
Type WATER WATER WATER WATER WATER WATER
Comments SPLIT SPLIT DUPLICATE DUPLICATE SPLIT SPLIT
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALUMINUM UG/L 16.600 u 446,400 63.700 B 33.400 B 16.600 16.400
CALCIUM UG/t | 28900.000 30100.900 31800.000 31700.000 58300.000 59400.000
TRON uG/L 132.000 24 .600 196.000 B8.300 u 38.800 60,5600
MAGNESTUM uG/L 8430.000 9010.000 9450.000 9620.000 16600. 000 16900.000
MANGANE SE UuG/L 0.900 u 2.400 3.200 u 2.200 u 0.900 0.900
POTASSIUR UG/L 7720.000 K| 8490.000 8590.000 7580.000 7760.000 7630.000
SELENELM uG/L 3.100 B 3.900 8.500 UJd 1.700 uJ 8.500 8.300
S0DIUM uG/L | 21000.000 22100.000 22600.000 22300.000 25300, 000 26000.000
CYANIDE UG/L 39.500 NR 24.000 KR 58.000 NR
BISMUTH UG/L 387.000 u 387.000 38.000 u 38.000 u 387.000 387.000
STLICON UG/L | 26000.000 J | 27700.000 27600.000 27400,000 17400.000 18700, 000

The decimal places shown do not reflect the precision reported by the laboratory
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Samp# BOD4NS BOD4NY BOD4PO BOD4P Y BOD4P2 BOD4P3
Date 10-2%-94 10-21-94 10-21-94 10-21-94 10-24-94 10-24-94
Location 699-52-54 699-52-54 699-52-54 699-52-54 699-55-55 699-55-55
Depth “-- - --- .- --- -
Type WATER WATER WATER WATER WATER WATER
Comments DUPLICATE DUPLICATE SPLIT SPLIT FIELD BLANK FIELD BLANK
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALLRMT NUM UG/L 32.400 J 24,900 u 115.000 16.600 24.900 24.900 u
CALCTUM UG/L |102000.000 101000, 000 88900.000 87100.000 14%00,000 11600.000
IRON uG/L 308.000 J 122.000 J 554 .000 91.500 244 000 J 409.000 d
MAGNES UM UG/L | 31000.000 J | 30500.000 J | 26900.000 26300.000 3510.000 8J 2730.000 Bl
MANGANESE uGsL 9.900 u 6.100 V] 9.900 0.900 7.200 u 5.400 u
POTASSIUM UG/L 8150.000 8300.000 10100.000 10000.000 1940.000 u 1940.000 u
SELENIUM UG/L 8.600 BJ 8.800 BJ 11.200 13.100 1.300 ud 1.300 uJ
SODIUM UG/L | 46100.000 45400.000 41200.000 41900.000 1850.000 B 1470.000 B
CYANIDE uG/L 143.000 NR 164 .000 NR 2.100 u NR
BISMUTH UG/L 106.000 u 129.000 u 387.000 387.000 90.800 u 63.800 U
SILICON UG/L | 18600.000 18200.000 16300.000 17000.000 1330.000 1070.000

v

The decimal places shown do not reflect the precision reported by the taboratory
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Samp# 8004P4 BOD4PS BOD4PE BOD4PT BOD4PB BOD4LPY
bate 10-20-94 10-20-94 10-25-94 10-25-94 10-25-94 10-25-94
Location 699-54-57 699-54-57 £99-60-57 £99-60-57 699-60-57 699-60-57
Depth
Type WATER WATER WATER WATER WATER WATER
Comments FIELD BLANK FIELD BLANK EQUIP BLANK EQUIP BLANK EQUIP BLANK EQUIP BLANK
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALUMINLM uG/L 24.900 u 24.900 24,900 u 24 .9G0 u 24900 u 24.900 U
CALCIUM UG/L 2360.000 B 2190.000 153.000 B | 19600.000 125.000 u 49,600 u
IRON UuG/L 45.100 Ul 45.300 u 88.600 u 44,000 U 430.000 145.000
MAGNES UM uG/L 1000.000 ul 1000.000 us 119.000 u 5790.000 104.000 u 127.000 u
MANGANESE UG/L 5.100 1] 5.200 1.700 U 46.100 3.600 8 1.700 u
POTASSIUM UG/L 1940.000 u 1940.000 1940.000 u 8180.000 1940.000 u 1940.000 U
SELENIUM UG/L 1.300 uJ 1.300 ud 1.700 uJ 1.700 uJ 1.700 ud 1.700 ud
SO0 1UM uG/sL 643.000 u 678.000 355.000 B | 42100.000 248.000 1] 254,000 u
CYANIDE UG/L 1.200 u NR 2.400 U NR 1.200 u NR
BISMUTH UG/L 38.000 u 38.000 38.000 u 38.000 v 3a.000 U 39.500 B
SILICON UG/sL 224 .000 270.000 104,000 20100.000 81.200 B 63.700 B

tI-v

The decimal places shown do not reflect the precision reported by the laboratory
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Metals Validated Field Quality Control Sample Summary



METALS DUPLICATES (ug/L)

SAMPLE: BOD4GO0 BOD4N4

DATE: 10/14/94 10/14/94
LOCATION: 299-E33-12 299-E33-12
COMMENTS: DUPLICATE
PARAMETER |CRDL | RESULT | Q | RESULT | Q RPD
ALUMINUM 200 33.6 B 63.7 B | 61.87
BISMUTH 60 a8 U 38 U NC
CALCIUM 5000 | 32400 31800 1.869
CYANIDE 10 22.3 24 7.343
IRON 100 126 196 43.47
MAGNESIUM 5000 9800 9650 1.542
MANGANESE 15 3 B 32 U 200
POTASSIUM 5000 10900 8590 23.70
SELENIUM 5 1.7 U 8.5 uJ NC
SILICON 26900 27600 2.568
SODIUM 5000 | 22800 22600 .8810

BHI-00400
Rev. 00



METALS DUPLICATES (ug/L)

SAMPLE: BOD4G1 BOD4NS

DATE: 10/14/94 10/14/94
LOCATION: 299-E33-12 299-E33-12
COMMENTS: DUPLICATE
PARAMETER | CRDL |RESULTS| Q | RESULTS| Q RPD
ALUMINUM 200 39.8 B 334 B 17.48
BISMUTH 60 38 U 38 U NC
CALCIUM 3000 32500 31700 2.492
IRON 100 54.2 B 88.3 U 200
MAGNESIUM 5000 9820 9620 2.057
MANGANESE 15 31 B 2.2 0] 200
POTASSIUM 5000 10700 7580 34.13
SELENIUM 5 1.7 U 1.7 UJ NC
SILICON 27000 27400 1.470
SODIUM 5000 | 23000 22300 3.090

BHI-00400
Rev. 00



METALS DUPLICATES (ug/L)

SAMPLE: BOD4K6 BOD4N8

DATE: 10/24/94 10/24/94
LOCATION: 699-52-54 699-52-54
COMMENTS: DUPLICATE
PARAMETER | CRDL | RESULT | Q | RESULT | Q RPD
ALUMINUM 200 24.9 U 32.4 J 200
BISMUTH 60 46.3 U 106 U NC
CALCIUM 5000 | 97100 102000 4922
CYANIDE 10 160 143 11.22
IRON 100 352 J 308 I 13.33
MAGNESIUM 5000 30300 J 31000 ] 2.283
MANGANESE 15 10.8 B 9.9 U 200
POTASSIUM 5000 1940 U 8150 200
SELENIUM 5 12.3 BJ 8.6 B] | 35.40
SILICON 18000 18600 3.278
SODIUM 5000 | 46100 46100 0

B-3
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METALS DUPLICATES (ug/L)

SAMPLE: BOD4K7 BOD4N9

DATE: 10/21/94 10/21/94
LOCATION: 699-52-54 699-52-54
COMMENTS: DUPLICATE
PARAMETER | CRDL |RESULTS{ Q | RESULTS| Q RPD
ALUMINUM 200 24.9 U 24.9 U NC
BISMUTH 60 135 U 129 U NC
CALCIUM 5000 | 101000 101000 0
IRON 100 133 ] 122 J 8.627
MAGNESIUM 5000 | 30400 ] 30500 ] 3284
MANGANESE 15 6.6 U 6.1 U NC
POTASSIUM 5000 10100 8300 19.56
SELENIUM 5 10.8 BJ 8.8 BJ | 20.40
SILICON 18200 18200 0
SODIUM 5000 | 45100 45400 6629

B-4
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METALS DUPLICATES (ug/L)

SAMPLE: BOD4L4 BOD4NO

DATE: 10/20/94 10/20/94
LOCATION: 699-53-55C 699-53-55C
COMMENTS: DUPLICATE
PARAMETER |CRDL{ RESULT | Q | RESULT | Q RPD
ALUMINUM 200 132 B 24.9 U 200
BISMUTH 60 38.7 B 61.3 B 45.2
CALCIUM 5000 | 66200 65900 4542
CYANIDE 10 51 49.9 2.180
IRON 100 92.9 U 279 200
MAGNESIUM 5000 18900 18900 0
MANGANESE 15 316 U 4.4 u NC
POTASSIUM 5000 8130 8970 9.824
SELENIUM 5 8.5 uJ 8.5 ul NC
SILICON 19700 19800 .5063
SODIUM 5000 | 27700 27500 7246

BHI-00400
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METALS DUPLICATES (ig/L)

SAMPLES: BOD4LS5 BOD4N1

DATES: 10/19/94 10/19/94
LOCATIONS: 699-53-55C 699-53-55C
COMMENTS: DUPLICATE
PARAMETERS | CRDL |RESULTS| Q {RESULTS|{ Q RPD
ALUMINUM 200 24.9 U 24.9 U NC
BISMUTH 60 38 U 39.5 B 200
CALCIUM 5000 | 65600 64700 1.381
IRON 100 65.2 u 57.5 |of NC
MAGNESIUM 5000 18800 18600 1.069
MANGANESE 15 3.6 U 36 U NC
POTASSIUM 5000 7760 8980 14.57
SELENIUM 5 8.5 uJ 8.5 uJ NC
SILICON 19500 19400 5141
SODIUM 5000 | 27600 27300 1.092

B-6
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METALS SPLITS (ug/L)
SAMPLE: BOD4GO0 BOD4N2
DATE: 10/14/94 10/14/94
LOCATION: 299-E33-12 299-E33-12
COMMENTS SPLIT
PARAMETER CRDL | RESULT Q RESULT Q RPD
ALUMINUM 200 33.6 B 16.6 8) 200
BISMUTH 60 38 387 U NC
CALCIUM 5000 32400 28900 11.41
CYANIDE 10 223 39.5 55.66
IRON 100 126 132 4.651
MAGNESIUM 5000 9800 8430 15.03
MANGANESE 15 3 B 0.9 U 200
POTASSIUM 5000 10900 7720 J 34.15
SELENIUM 5 1.7 U il B 200
SILICON 26900 26000 I 3.402
SODIUM 5000 22800 21000 8.219
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METALS SPLITS (ug/L)
SAMPLE: BODA4G1 BOD4N3
DATE: 10/14/94 10/14/94
LOCATION: 299-E33-12 299-E33-12
COMMENTS: SPLIT
PARAMETERS CRDL | RESULT Q RESULTS Q RPD
ALUMINUM 200 398 B 46.4 u 200
BISMUTH 60 38 U 387 U NC
CALCIUM 5000 32500 30100 7.667
IRON 100 54.2 B 24.6 u 200
MAGNESIUM 5000 9820 9010 8.603
MANGANESE 15 3.1 B 2.4 B 25.45
POTASSIUM 5000 10700 8490 23.03
SELENIUM 5 1.7 U 39 B 200
SILICON 27000 27700 J 2.559
SODIUM 5000 23000 22100 3.991
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METALS SPLITS (ug/L)
SAMPLE: BOD4K6 BOD4P0
DATE: 10/21/94 10/21/94
LOCATION: 699-52-54 699-52-54
COMMENTS: SPLIT
PARAMETER CRDL | RESULT RESULT Q RPD
ALUMINUM 200 249Q U 115 U NC
BISMUTH 60 46.3 4] 387 U NC
CALCIUM 5000 97100 88900 8.817
CYANIDE 10 160 164 2.469
IRON 100 352 J 554 44.59
MAGNESIUM 5000 30300 i 26900 11.88
MANGANESE 15 10.8 B 9.9 B 8.695
POTASSIUM 5000 1940 U 10100 200
SELENIUM 5 12.3 BJ 11.2 J 9.361
SILICON 18000 16300 9.912
SODIUM 5000 46100 41200 11.22
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METALS SPLITS (ug/L)
SAMPLE:; BOD4K7 BOD4P1
DATE: 10/21/94 10/21/94
LOCATION 699-52-54 699-52-54
COMMENTS: SPLIT
PARAMETER CRDL | RESULTS Q RESULTS Q RPD
ALUMINUM 200 24.9 U 16.6 U NC
BISMUTH 60 135 U 387 U NC
CALCIUM 5000 101000 87100 14.77
IRON 100 133 J 91.5 U 200
MAGNESIUM 5000 30400 ] 26300 14.46
MANGANESE 15 6.6 U 0.9 U NC
POTASSIUM 5000 10100 10000 9950
SELENIUM 5 10.8 BJ 13.1 19.24
SILICON 18200 17000 J 6.818
SODIUM 5000 45100 41900 7.356
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METALS SPLITS (ug/L)
SAMPLE: BOD4L4 BOD4N6
DATE: 10/19/94 10/19/94
LOCATION: 699-53-55C 699/53/55C
COMMENTS: SPLIT
PARAMETER CRDL | RESULT RESULT Q RPD
ALUMINUM 200 132 B 16.6 U 200
BISMUTH 60 38.7 B 387 U 200
CALCIUM 5000 66200 58300 12.69
CYANIDE 10 51 58 12.84
IRON 100 92.9 U 38.8 B 200
MAGNESIUM 5000 18900 16600 12.95
MANGANESE 15 3.6 U 0.9 U NC
POTASSIUM 5000 8130 7760 4.657
SELENIUM 5 8.5 uJ 8.5 J 200
SILICON 19700 17400 12.39
SODIUM 5000 27700 25300 9.056
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METALS SPLITS (ug/L)
SAMPLE: BOD4LS BOD4N7
DATE: 10/19/94 10/19/94
LOCATION: 699-53-55C 699-53-55C
COMMENTS: SPLIT
PARAMETER CRDL | RESULTS RESULTS Q RPD
ALUMINUM 200 249 U 16.6 U NC
BISMUTH 60 k.4 U 387 U NC
CALCIUM 5000 65600 59400 9.92
IRON 100 65.2 U 60.6 U NC
MAGNESIUM 5000 18800 16900 10.64
MANGANESE 15 3.6 U 0.9 U NC
POTASSIUM 5000 7760 7630 1.689
SELENIUM 5 8.5 uJ 8.3 200
SILICON 19500 18700 J 4.188
SODIUM 5000 27600 26000 5.970
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Samp# BOD4FB BOD4GO 80D4G2 BOD4GA BOD4GS BOD4HD
Date 10-26-94 10-14-94 10-10-94 10-10-94 10-27-94 10-21-94
Location 299-E33-7 299-E33-12 299-E33-13 299-E33-14 299-E33-15 299-E33-26
Depth --- b --- b i .-
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result qQ Result Q Result Q Result Q Result [+] Result Q
ALKALINITY MG/L 118.0400 93.800 104.000 95.200 115.0060 102.000
CHLORIBE MG/L 7.0%90 7.610 5.970 8.950 5.450 6.440
FLUORIDE RG/L 0.620 0.210 0.340 0.380 0.330 0.340
NITRITE MG/L 0.020 UR 0.020 UR 0.020 UR 0.043 J 0.020 UR 0.620 UR
NITRATE MG/L NR 11,000 J 13.400 J 3.550 J NR NR
PHOSPHATE MG/L 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR
SULFATE MG/L 41,400 17.300 34.500 68.700 26.200 34.200
TOTAL DISSOLVED SOLIDS MG/L 323.000 259.000 293.000 256.000 248.000 254 .000

The decimal places shown do not refiect the precision reported by the laboratary

00 "asy
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Sampéd BODG H2 BOD4H4 BOD4HG BOD4HB BOD4JO BOD4 42
Date 10-10-94 10-20-94 10-18-94 10-11-94 10-12-94 10-12-94
Location 299-E33-38 299-£33-39 299-E33-40 699-47-50 £99-47-60 699-48-50
Depth .- --- --- .- .. .-
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result qQ Result Q Result Q Result Q
ALKALINITY HG/L 104 .000 106.000 92.200 94.600 114.000 103.000
CHLORIDE MG/L 7.540 9.540 3.300 26.200 10.700 19.800
FLUOREDE MG/L 0.340 0.490 0.250 0.480 0.790 0.480
NITRITE MG/L 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR
NITRATE MG/L 8.630 J NR 0.038 J 2.380 J 6.200 J 2.160 J
PHOSPHATE MG/L 1.600 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR
SULFATE MG/L 35.100 63.600 30.%00 83.500 39.200 81.300 .
TOTAL DISSOLVED SOLIDS MG/L 228.000 288,000 323.000 363.000 269.000 323.000

The decimal places shown do not reftect the precision reported by the laboratory

00 "A%Y
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Samp# B0D4JS 80D4JB BOD4KO
Date 10-17-94 10-13-94 10-18-94
Location 699-49-558 699-49-57A 699-49-578
Depth --- --- ---
Type WATER WATER WATER
Comments
Parameter | Units Result Q Result '} Result Q
ALKALINITY HG/L 113.000 103.000 124 .000
CHLORIDE MG/L 7.640 8.240 7.600
FLUORIDE MG/L 0.210 0.740 0.560
NITRITE MG/L 0.020 UR 0.020 UR 0.020 UR
NITRATE MG/L NR 20.600 J 0.270 J
PHOSPHATE MG/L 1.000 UR 1.000 UR 1.000 UR
SULFATE MG/L 14.000 46.500 12.700
TOTAL DISSOLVED SOLIDS MG/L 239.000 358.000 273.000

The decimal places shown do not reflect the precision reported by the laboratory

00 A9y
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Samp¥ BOD4K2 BOD4KY BOD4KS BOD4KS BODSLO BOD4L2
Date 10-28-94 10-19-94 10-21-94 10-18-94 10-19-94 10-19-94
Location 699-50-53A 699-50-538 £99-52-54 699-52-57 699-53-55A &99-53-558
Depth --- .- .- .-- .- ---
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALKALINITY MG/L 160. 000 102.000 95.000 94.000 104.000 109.000
CHLORIDE MG/L 52.000 8.320 18.500 16.000 15.900 18.000
FLUORIDE MG/L 0.250 0.330 0.320 0.680 0.440 0.410
NITRITE MG/L 0.020 UR 0.020 UR 0.020 UR 0.049 d 0.020 UR 0.020 UR
NITRATE MG/L NR NR NR 0.032 J MR NR
PHOSPHATE MG/L 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR
SULFATE MG/L 308.000 48.800 170.000 132.000 60.600 110.000
TOTAL DISSOLVED SOLIDS MG/L 937.000 335.000 660 .000 96.000 323.000 437.000

The decimal places shown do not reflect the precision reported by the laboratory

00 "AY
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Samp# BOD4LL BOD4LE BOD4LE BOD4MOD BOD4M2 BOD4MS
Date 10-19-94 10-20-94 10-24-94 10-25-94 10-23-94 10-11-94
Location 699-53-55¢C 699-54-57 699-55-55 699-55-57 699-57-5¢9 699-59-58
Depth .-
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALKALINITY MG/L 108.600 122.000 114.000 114.000 108.000 102.000
CHLORIDE MG/L 17.500 11.300 8.230 19.300 14.800 £.910
FLUORIDE MG/L 0.430 0.280 0.670 0.390 8.590 0.740
NITRITE MG/L 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR
NITRATE MG/L NR L 13 NR NR NR 3.940 J
PHOSPHATE MG/L 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 LR 1.000 UR
SULFATE MG/L 108.000 16.200 28.400 135.000 36.200 28.100
TOTAL DISSOLVED SOLIDS MG/L 402.000 241.000 159.000 448.000 346,000 209.000

The decimal places shown do not reflect the precision reported

€D

by the laboratory

00 "A9Y

00+00-THY



90

Samp# BOD4LHS BODSMS BOD4NO
Date 10-25-94 10-11-94 10-19-94
Location 699-60-57 699-60-560 699-53-55C
Depth --- --- .-
Type WATER WATER WATER
Comments DUPLJICATE
Parameter | Units Result Q Result Q Result Q
ALKALINITY MG/L 138.000 t02.000 112000
CHLORIDE MG/L 6.100 8.4%0 17.400
FLUORIDE MG/L 1.750 0.720 0.420
MITRITE NG/L 0.020 Ui 0.020 UR 0.020 uUR
NITRATE MG/L NR 6.390 J NR
PHOSPHATE MG/L 1.000 UR 1.000 UR 1.000 UR
SULFATE MG/L 14.100 39.600 110.000
TOTAL DISSOLVED SOLIDS NG/L 179.600 234.000 466.000

The decimal places shown do not reflect the precision reported by the laboratory

00 "A9d
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Samp# BOD4NZ BOD4NL BOD4NG BOD4NS BOD4PD BOD4P2
Date 10-14-94 10-14-94 10-19-94 10-21-94 10-21-94 10-24-94
l.ocation 299-E33-12 299-€33-12 699-53-55¢C 499-52-54 699-52-54 £99-55-55
Depth ee- --- --- --- .- ---
Type WATER WATER WATER WATER WATER WATER
Comments SPLIT DUPLICATE SPLIT DUPL ICATE SPLIT FIELD BLANKK
Parameter | Units Result Q Result Q Result Q Result Q Result Result a
ALKALINITY MG/L 106.000 96.000 114.000 110.600 100.000 46,000
CHLORIDE MS/L 9.900 7.4680 20.000 20.000 19.300 3.030
FLUORIDE MG/L 0.100 0.210 0.500 0.310 0.300 0.100 U
NITRITE MG/L NR 0.020 UR NR 0.020 UR NR 0.020 UR
MITRITE-N MG/L 0.100 UR NR 0.100 UR NR 0.100 UR NR
PHOSPHATE MG/L 0.400 UR 1.000 UR 0.400 UR 1.000 UR 0.400 UR 1.000 UR
SULFATE MG/L 20.000 17.200 108.000 182.000 176.000 14.100
TOTAL DISSOLVED SOLIDS MG/L 256.000 234.000 427.000 618.000 666,000 273.000

The decimat places shown do not reflect the precision reported by the laboratory
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Samp# BOD4P4 BOD4PE BOD4PB
Date 10-20-94 10-25-94 10-25-94
Location 699-54-57 699-60-57 £99-60-57
Depth --- --- ---
Type WATER WATER WATER
Comments FIELD BLANK EQUIP BLANK EQUIP BLANK
Parameter | Units Result Q Result Q Result Q
ALKALINITY MG/L 42.000 6.600 6.600
CHLGRIDE MG/L 2.780 0.250 u 0.250 u
FLUOR IDE MG/L 0.100 u 0.100 u 0.100 u
NITRITE MG/L G.020 UR 0.020 UR 0.020 UR
MITRITE-N MG/L NR NR NR
PHOSPHATE MG/L 1.000 UR 1.000 UR 1.000 UR
SULFATE MG/L 13.800 1.000 u 1.000 u
TOTAL DISSOLVED SOLIDS MG/L 71.000 188.000 21.000

The decimal places shown do not reflect the precision reported by the {aboratory

00 'A%y

00+00-1Hd



BHI-00400
Rev. 00

APPENDIX D

General Chemistry Validated Field Quality Control Sample Summary



BHI-00400
Rev. 00

GENERAL CHEMISTRY DUPLICATES (mg/L)

SAMPLE: BOD4GO BOD4N4

DATE: 10/14/94 10/14/94
LOCATION: 299-E33-12 299-E33-12
COMMENTS: DUPLICATE
PARAMETER CRDL | RESULT | Q RESULT Q RPD
ALKALINITY 1 93.8 96 2.318
CHLORIDE 5 7.61 7.68 9156
FLUORIDE 3 0.21 0.21 0
NITRATE S 11 ) NC
NITRITE S 0.02 UR 0.02 UR NC
ORTHO .5 1 UR 1 UR NC
PHOSPHATE

SULFATE S5 17.3 17.2 5797
TOTAL 10 259 234 10.14
DISSOLVED

SOLIDS

D-1
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GENERAL CHEMISTRY DUPLICATES (mg/L)

SAMPLE: BOD4K6 BOD4NS8

DATE: 10/21/94 10/21/94

LOCATION: 699-52-54 699-52-54
COMMENTS: DUPLICATE
PARAMETER CRDL | RESULT | Q RESULT Q RPD
ALKALINITY 1 95 110 14.63
CHLORIDE 1 18.5 20 7.792
FLUORIDE 5 0.32 0.31 3.174
NITRITE 5 0.02 UR 0.02 UR NC
ORTHO 5 1 UR 1 UR NC
PHOSPHATE

SULFATE .5 170 182 6.818
TOTAL 10 660 618 6.572
DISSOLVED

SOLIDS

D-2
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GENERAL CHEMISTRY DUPLICATES (mg/L)
SAMPLE: BOD4L4 BOD4NO
DATE: 10/19/94 10/19/94
LOCATION: 699-53-55C 699-53-55C
COMMENTS: DUPLICATE
PARAMETER CRDL | RESULT | Q RESULT Q RPD
ALKALINITY 1 108 112 3.636
CHLORIDE 5 17.5 17.4 .5730
FLUORIDE 5 0.43 0.42 2.352
NITRITE 5 0.02 UR 0.02 UR NC
ORTHO 5 1 UR 1 UR NC
PHOSPHATE
SULFATE .5 108 110 1.834
TOTAL 10 402 466 14.74
DISSOLVED
SOLIDS




GENERAL CHEMISTRY SPLITS (mg/L)}

SAMPLE: BOD4GO BOD4N2

DATE: 10/14/94 10/14/94
LOCATION: 299-E33-12 299-E33-12
COMMENTS: SPLIT
PARAMETER | CRDL | RESULT| Q RESULT| Q RPD
ALKALINITY 1 93.8 106 12.21
CHLORIDE 5 7.61 9.9 26.15
FLUORIDE S 0.21 0.1 70.96
NITRATE .5 11 ] NC
NITRITE 5 0.02 UR 0.1 UR NC
PHOSPHATE 5 1 UR 0.4 UR NC
SULFATE 5 17.3 20 14.47
TOTAL 10 259 256 1.165
DISSOLVED

SOLIDS

D4

BHI-00400
Rev. 00
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GENERAL CHEMISTRY SPLITS (mg/L)
SAMPLE; BOD4LA BOD4N6
DATE: 10/19/94 10/19/94
LOCATION: 699-53-55C 699-53-55C
COMMENTS: SPLIT
PARAMETER | CRDL |RESULT| Q RESULT| Q RPD
ALKALINITY 1 108 114 5.405
CHLORIDE .5 17.5 20 13.33
FLUORIDE 5 0.43 0.5 15.05
NITRITE 5 0.02 UR 0.1 UR NC
PHOSPHATE .5 1 UR 0.4 UR NC
SULFATE 5 108 108 0
TOTAL 10 402 427 6.031
DISSOLVED
SOLIDS




GENERAL CHEMISTRY SPLITS (mg/L)

SAMPLE: BOD4K6 BOD4PO

DATE. 10/21/94 10/21/94
LOCATION: 699-52-54 699-52-54
COMMENTS: SPLIT
PARAMETER | CRDL | RESULT Q RESULT Q RPD
ALKALINITY 1 95 100 5.128
CHLORIDE 3 18.5 19.3 4.232
FLUORIDE 5 0.32 0.3 6.451
NITRITE .5 0.02 UR 0.1 UR NC
PHOSPHATE S5 1 UR 0.4 UR NC
SULFATE 5 170 176 3.468
TOTAL 10 660 666 .9049
DISSOLVED

SOLIDS

D-6

BHI-00400
Rev. 0
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APPENDIX E

Radiochemistry Validated Data Summary Tables



Samp# BOD4FB BOD4GO BOD4G2 BOD4GA BOD4GS BOD4HO
Date 10-26-94 10-14-94 10-10-94 10-10-94 10-27-94 10-21-94
Location 299-E33-7 299-£33-12 299-E33-13 299-E33-14 299-£33-15 299-E33-24
Depth --- --- --- === --- ---
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result q Result Q Result Q Result Q
GROSS ALPHA pCi/L 1.690 0.417 u 19.200 0.794 1] 1.290 u 5.060
GROSS BETA pCisL 217.000 505.000 413.000 20.100 8.650 160.000
COBALT-58 pCist -0.400 u 1.220 u 4.759 u -3.100 u 1.570 u 1.770 U
COBALT-60 pLi/t 3.870 u 21.700 7.850 u -2.830 H 0.771 u 8.350 u
CESIUM-137 pCi/L -1.900 u -3.620 U 0.689 u 2.660 u 0.638 u 1.140 u
EUROPiUM-152 pCi/L -8.500 u 1.520 u 2.740 u &.890 u -27.800 U 4.110 u
EUROPIUM- 154 pLi/L 19.400 u 1.4%90 u 7.470 u 6.720 u 6.480 u 5.630 U
EURCPILM- 155 pLi/L 2.480 u -1.340 u -0.538 u 0.295 u 5.4460 u 7.960 4]
IRON-59 pCisL 0.000 /] -6.100 U 5.040 u -13.500 u 8.960 u 2.190 u
TRITIUM pCi/L 6810.000 J 406.000 5260.000 3420.000 3180.000 J 6610.000 J
PLUTONIUM-238 pCi/L 0.000 u -0.018 u -0.023 u 0.060 u -0.030 U 0.058 u
PLUTONIUM-239/240 pLi/L 8.000 u -0.008 ] -0.012 u 0.167 u -0.015 u -0.006 u
RUTHENIUM- 106 pEis/L 35.900 u -32.000 u -0.504 u 23.500 U 31.200 u 46,800 u
STRONT IUM pCi/L 0.108 u 0.136 u -0.035 u 0.183 u 0.040 1] 0.178 u
TECHNETIUM- 99 pCi/L 701.000 1430.000 1280.000 -2.180 v 11.000 636.000
TOTAL URANIUM uG/L Z.280 2.480 37.200 2.410 1.700 10.600

The decimal places shown do not reflect the precision reported by the Laboratory

00 "a2y

00+00-1Hd



d

Samph 80D4H2 BOD4HS BOD4HE BOD4HS BOD4 4G BOD4J2
Date 10-10-94 10-20-94 18-18-94 10-11-94 10-12-94 10-12-94
Location 299-E33-38 299-E33-39 299-E33-40 699-47-50 499-47-60 699-48-50
Depth .- --- --- --- --- ---
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
GROSS ALPHA pCi/t 4.630 2.020 U 4,380 2.760 2.160 1.960 uy
GROSS BETA pCi/fL 238.000 14.200 12.000 7.940 6.920 9.4%90
COBALT-58 pCisL -0.644 U -1.850 u -10.060 U 7.700 u 0.235 u 4. 800 u
COBALT-60 pCi/L 11.300 u 2.910 u -7.100 u 5.440 u 0.343 U 0.696 u
CESIUN-137 pCi/L -0.821 ] 5.320 1] -1.330 U 4.750 u 3.940 u 0.000 U
EUROPIIM-152 pCi/L -2.170 u 8.780 u -14.300 1] -5.570 u 1.900 u -3.080 U
EUROPIUM- 154 pCi/lL 10.500 u -2.080 u -8.100 3] 3.810 u 7.880 u -2.410 u
EUROPIUM- 155 pCi/L 0.346 u 1.470 u -(.882 u -3.840 u 7.880 U 1.100 U
IRON-59 pCi/L 13.500 u -14.500 u -17.700 u 1.580 u 0.880 u 6.080 u
TRITIUM pCi/L 36%90.000 3330.000 J -32.700 u 218.000 30.800 u 348.000
PLUTONIUM-238 pCisL -0.012 u -0.011 u 0.000 1; 0.000 u -0.005 u -0.018 u
PLUTONIUM-239/240 pCi/L -0.024 u 0.047 u -0.007 u -0.014 u -0.008 u 0.000 u
RUTHENIUM-106 pCi/L -27.200 u -26.700 u -37.600 u -6.080 U 16.900 u 4.980 u
STRONTEUM pCisL 0.135 u 0.002 u 0.166 u 0.264 u 0.063 0.130 u
TECHNET IUM-99 pCifL 843.000 21.100 -1.530 U 0.428 -0.112 -1.190 u
TOTAL URANIUM UG/L 12.500 2.470 4.530 3.060 2.2%0 3.580

The decimal places shown do not reftect the precision reported by the laboratory

00+00-1HE

00 "AY



100

Samp# BOD4 46 B0O4J8 BOD4KD
Date 10-17-94 10-13-94 10-18-94
Location 699-49-558 699-49-57A 699-49-578
Depth --- --- .--
Type WATER WATER WATER
Comments
Parameter | Units Result Q Resuit Q Result Q
GROSS ALPHA pCi/L 2.690 1.470 U 1.300 u
GROSS BETA pCi/L 6.840 450.000 5.620
COBALT-58 pCi/L -0.318 U -4.110 u 0.685 1]
COBALT-60 pCisL 1.200 ] 27.200 1.290 3]
CESIUM-137 peisL -2.350 u -2.070 u 1.580 u
EUROPIUM-152 pCisL 0.911 u 8.810 u -2.740 u
EUROP IUK- 154 pCisL -1.490 L -11.200 u -21.200 u
EUROP [UM- 155 pCi/sL 0.402 u -0.134 u 1.640 u
TRON-59 pCisL 5.890 u -3.460 u -11.800 u
TRITIUM pCi/L 7546.000 5850.600 -144.000 U
PLUTONIUM-238 pCi/L -0.013 u -0.003 u -0.014 u
PLUTONTUM-235,/240 pCisL -0.006 v -0.005 u 0.051 u
RUTHENIUM-106 pList -2.490 U 3.010 ) -8.770 u
STRONTIUM pCi/L 0.237 u 0.083 u 0.137 1]
TECHNET IUM-99 pCi/L -2.560 u 1500.000 -0.B&9 u
TOTAL URANIUM uG/L 2.400 2.400 2.140

The decimal places shown do not reflect the precision reported by the laboratory

00 "A9y

00+00-THE
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Samp# BOD4K2 BOD4K4 BOD4KS BOD4KS BOD4LO BOD4L2
Date 10-28-94 10-19-94 10-21-94 10-18-94 10-19-94 10-19-94
Location £99-50-53A 699-50-538 699-52-54 699-52-57 699-53-554 699-53-558
Depth .- --- --- --- .- .--
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
GROSS ALPHA pCi/L 5110 3.170 4.920 u -0.352 u 2.610 2.160 u
GROSS BETA pCisL 612.000 9.100 1820.000 12.500 10.500 202.000
CDBALT-58 pLisL 1.0%0 u 1.170 u -11.800 u -0.870 u B.390 u -3.920 U
COBALT-60 pCi/L 49.200 5.530 u 62.600 -0.803 u 0.856 U 15.600 u
CES1UM-137 pCisL -0.632 u 2.300 u 0.632 u -0.562 u 0.585 u 5.490 u
EUROPIUM- 152 pCi/L -2.730 u 3.950 u 5.160 u -9.400 u 0.200 u -8.210 u
EUROPIUM- 154 pCi/L -12.700 u 7.460 V] -10.500 u -2.180 u 3.700 u 6.430 u
EURDP 1UM- 155 pLi/L 0.000 u -2.080 u 2.950 U 2.450 u 0.367 u -7.210 u
{RON-59 pCisl 4.440 u -5.710 u -1.350 u -17.800 u -10.900 v -13.800 u
TRITIUM pti/L 459_000 J 7.700 u 4290.000 J 524.000 91.500 v 597.000
PLUTONIUM- 238 pCi/L -0.007 u 0.000 u -0.011 u -0.003 u 0.000 u 0.067 u
PLUTONIUR-239/240 pCi/L -0.010 u -0.035 u -0.008 u -0.010 u -0.003 U -0.01 U
RUTHENIUM- 104 pCisL 3.470 U -3.470 ] -11.500 u -53.000 u -96.900 u 21.300 u
STRONT [UM pCist 0.221 u 06.208 u -0.103 u 0.344 u 0.010 u -0.072 u
TECHNETIUM-99 pCi/L 3800.000 -3.820 ] 4250.000 0.798 u -1.430 u 738.000
TOTAL URANIUM uG/L 5.890 1.950 6.820 1.630 2.130 4.140

The decimal places shown do not reflect the precision reported

by the laboratory

00 "A%Y

00+00-1HY
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Samp# BOD4L4G BOD4LS BOO4LS BOD4NO - BOD4M2 BOD4MA
Date 10-19-94 10-20-94 10-24-94 10-25-94 10-23-94 10-11-94
Location 4§99-53-55¢C 699-54-57 699-55-55 699-55-57 £99-57-59 699-59-58
bepth
Type WATER WATER WATER WATER WATER WATER
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
GROSS ALPHA pisL 1.890 u 2.310 0.287 u 2.510 u 2.430 0.862 u
GROSS BETA pCist 219.000 6.5%90 65.600 472.000 17.300 55.000
COBALT-58 pCi/L 0.086 u 2.770 u 2.320 u 2.720 u 56.510 u -3.080 U
COBALT-60 pCisL 10.700 u 1.370 u 4.760 v 45.300 2.310 u -1.800 U
CESTUM-137 pCisL 1.750 u 0.319 u -4.610 1] -8.210 u -2.120 u 0.585 u
EURDPIUM-152 pCi/L 1.740 J] 15.800 1] -3.760 u -6.500 u -2.730 u -5.490 u
EURCP |UM- 154 pCi/L 0.816 u -12.000 ] B.040 u 2.410 u 5.970 u 0.927 u
EUROPIUM- 159 pLifL 5.280 u 2.130 u -6.580 u -1.460 U 1.270 u -1.470 u
TRON-59 pCi/L -10.600 u 3.410 u 10.400 u 4.810 u -9.810 u 10.900 U
TRITIUM pLi/L 654 .000 13.700 uJd 8980.000 J 5740.000 J 60000.000 J 8030.000
PLUTONTUM-238 pCi/sL -0.006 u 0.345 u -0.007 U -0.023 u 0.000 v 0.039 1]
PLUTONIUM-2397240 pCisL -0.006 u -0.015 u 0.056 u 0.102 u .000 u 0.000 U
RUTHENTUM- 106 pCi/L -27.300 u -8.420 u 10.400 u -31.200 u -17.900 u -24.900 u
STRONT UM pCisL 0.114 u 0.118 u 0.339 u 0.426 U 0.261 u D.154 u
TECHNRETIUM-99 plisL 552.000 0.097 u 217.000 2030.000 44,200 207.000
TOTAL URAN{UM uGsL 4.310 2.400 1.470 5.090 4.200 1.050

The decimal places shown do not reflect the precision reported by the laboratory

00 "A9y

00+00-1Hd
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Samp#t BOD4LMS BOD4M8 BOD4NO
Date 10-25-94 10-11-94 10-19-94
Location £99-60-57 499-60-60 £99-53-55C
Depth --- .- .-
Type WATER WATER WATER
Comments DUPLICATE
Parameter | Units Resutt ] Result Q Result Q
GROSS ALPHA pLi/L 0.146 u 2.780 2.680 1]
GROSS BETA pCi/L 9.220 37.200 233.000
COBALT-58 pLi/L -0.528 u -0.36% u -1.960 u
COBALT-&0 pCisL -4.470 u 4.280 U 16.800 u
CESIUM-137 pli/L 0.758 u 2.340 u 1.960 ]
EUROPIUM-152 pLisL 3.880 u 2.060 u -8.900 u
EUROP {LM- 154 pCi/L 3.220 u 0.805 U 17.700 u
EUROPIUM- 155 pCist -4._660 u -10.800 u 5.840 1]
IRON-59 pCi/L 12.300 U 10.800 u -1.380 V]
TRITIUM pli/L 278.000 J | 36100.000 478.000
PLUTONIUM-238 pCi/L 0.000 u -0.021 u -0.013 u
PLUTONIUM-239/240 pCi/L 0.068 u -0.015 u -0.010 u
RUTHENIUM-106 pLisL 6.060 u -59.400 u -44_.900 u
STRONTIUM pCi/L 0.355 0.210 u 0.057 u
TECHNET [UM-$9 pCisiL -0,784 122.000 608.000
TOTAL URANIUM UG/L 0.205 1.880 4.650

The decimal places shown do not reflect the precision reported by the laboratory

00 'A%y

00+00-1Hd
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Samp# BOO4AN2 BOD4NS BOD4NG BOD4NS BOD4PO BOD4P2
Date 10-14-94 10-14-94 10-19-%4 10-21-94 10-21-94 10-24-94
Location 299-E33-12 299-€33-12 699-53-55C 699-52-54 699-52-54 699-55-55
Depth --- .- .- - --- “--
Type WATER WATER WATER WATER WATER WATER
Comments SPLIT DUPLTCATE SPLIT DUPLICATE SPLIT FIELD BLANK
Parameter | Units Result Q Result Q Result Q Result Q Result Q Resuit Q
GROSS ALPHA pCi/L 31.000 J 4.270 5.200 J 4.670 u 70.000 J 0.413 u
GROSS BETA pCi/L 790.000 471.000 4560.000 1310.000 1200.000 d 1.800 v
CERIUM- 144 pCi/L 66,000 u NR 70.000 u NR 66.000 U NR
COBALT-58 pCi/L 10.000 u 1.900 u 10.000 U -0.458 u 10,000 u -2.450 u
COBALT-60 peifi 36.000 21.900 21.000 49.300 61.000 0.257 u
CESIUM-134 pCi/L 10.000 u NR 10.000 u NR 10.000 U NR
CESIUN-137 pCisL 10.000 u -2.000 u 10.000 U 1.860 u 10.000 u -0.266 u
EUROPIUM-152 pCi/t 20.008 u -0.348 u 30.000 u 2.000 u 30.000 U -8.080 u
EUROPIUM- 154 pCi/fL 20.000 u -13.600 u 20.000 U -14,800 U 20.000 u 3.930 u
EUROP [UM- 155 pCisL 30.000 u 0.383 u 30.000 U -1.400 u 40.000 u 3.750 u
IRON-59 pCi/L 30.000 u 10.600 u 40.000 u 12.600 U 40.000 u -1.610 1]
TRITIUN pCi/L 770.000 333.000 610.000 4080.000 J 4500.000 35.200 [1X]
POTASSIUM-40 pCisL 200,000 u NR 200.000 U MR 200,000 u NR
MANGANESE-54 pCi/L 10.000 u NR 10.000 u NR 10.000 u NR
SODTUM-22 pCi/L 16.000 u MR 10.000 u KR 10.000 u NR
NIOBIUM-94 pCi/L 10.000 u MR 10.0600 u NR 10.000 u NR
PLUTONIUM-238 pCi/L 0.017 ud -0.024 u -0.004 ud -0.003 u -0.004 ] 0.000 u
PLUTONIUM-239/240 pLisL ¢.004 u -0.0%12 u 0.002 u -0.010 u -0.001 ] 0.000 u
RADIUM-226 pLi/t 20.000 u HR 30.000 u NR 30.000 u NR
RADIIM-228 pCi/lL 50.000 u NR 60.000 1] NR 60.000 u NR
RUTHENEUM-103 pCi/L 20.000 u NR 20.000 u NR 20.000 U NR
RUTHENIUM- 106 pCi/L 100.000 u 1.100 u 100.000 u 55.100 u 166.000 u -52.900 U
TIN-113 pCi/L 10.000 u NR 20.000 U NR 20.000 U NR
STRONTIUM-90 pCi/L -0.170 u NR 0.000 u NR -0.002 u NR
STRONTIUM pCi/L NR 0.193 u NR 0.213 u NR 0.023 u
TECHRET IUM- 99 plisL 1200.000 1530.000 690.000 4250,000 3400.000 2.680 J
THORTUM-228 pCi/L 20.000 u NR 20.000 u NR 20.000 U NR
THORTUM- 232 pCi/L 50.000 u NR 60.000 U NR 60.000 4] HR
TOTAL URANIUM UG/L 1.500 2.770 2.400 6.990 3.400 0.026

The decimal places shown do not reflect the precision

reported by the laboratory

00+00-1HY

00 "a9y
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Samp# BOD4P4 BOD4PS BOD4P8 BOD4Q0 BOD4Q1 BOD4G2
pate 10-20-94 10-25-94 10-25-94 10-26-94 10-17-94 10-17-94
Location 699-54-57 699-60-57 §99-60-57 299-£32-2 299-E33-28 299-E33-29
Depth == .-e
Type WATER WATER WATER WATER WATER WATER
Comments FIELD BLANRK EQUIP BLANK EQUIP BLANK
Parameter | Units Resutt Q Result Q Result Q Result Q Result Q Result Q
GROSS ALPHA pCi/L 0.272 u -0.020 U 0.220 u HR NR NR
GROSS BETA pli/L 0.791 ) 1.240 U 0.219 u NR NR NR
CERIUM-144 pCi/L NR NR NR NR NR NR
COBALT-58 pCi/L -4.900 u -0.685 u -0.264 u -2.110 u 0.228 U 0.229 u
COBALT-60 prisL 1.200 u -3.430 U -2.0%0 u 1.400 u -2.400 v 0.943 U
CESIUM-134 pCisL NR NR NR MR NR NR
CESIUM-137 pCi/L -2.410 u 2.290 u 7.640 u 2.120 U -3.090 u -4.790 U
EUROPIUM- 152 pCi/L 4.560 u -11.200 u -3.990 u NR MR NR
EUROP {UM- 154 pLi/t 3.730 u 7.870 u 10.500 u -4.080 1] -10.600 u -3.240 u
EUROPIUM- 155 pLi/L -1.076 u 7.280 u -7.410 u -1.220 u -4.850 u -2.210 u
IRON-59 pCisL -0.684 u 3.370 u -2.180 u 0.000 1] 0,631 u -1.900 u
TRITIUM pCisL 108.000 ug 153,000 wl BB.300 Ut NR NR NR
POTASSIUM-40 pCisL NR NR NR NR NR NR
MANGANESE-54 pCisL NR NR NR NR NR NR
SODIUN-22 pei/L HR KR NR NR NR KR
NIDBIUM-94 pCist KR NR NR NR NR KR
PLUTOK IUM- 238 pCisL -0.003 u 0.043 u 0.000 U NR NR NR
PLUTONIUM-239/240 pCi/L -0.010 u 0.064 u -0.015 u NR NR NR
RADIUM-226 pCisL NR NR NR NR NE MR
RADIUM-228 pCi/L NR NR NR NR NR NR
RUTHENIUM- 103 pCi/L NR NR NR NR NR NR
RUTHENIUM- 106 pCi/L -8.510 u -0.934 u 34.700 u R NR NR
TIN-113 pEifL NR NR KR NR NR NR
STRONT IUM-90 pCi/t HR KR KR NR NR NR
STRONTILM pCisL 0.090 u 0.374 U 0.280 u NR NR NR
TECHNET {UM-99 pCi/L 0.419 u 1.760 u -1.700 u 16.400 46._200 25.700
THORIUM-228 pCi/L NR NR NR NR NR NR
THOR [UM-232 pCisL NR NE NR NR NR NR
TOTAL URANIUM UG/L 0.019 0.003 u 0.000 u NR KR NR

The decimal places shown do not reflect the precision reported by the laboratory

00 'A%y

00+00-1HE



Samp#t BOD4CS BOD4Q4 BOD4QS BOD4GS BOD4QT BOD4QS
Date 10-14-94 10-23-94 10-2%1-94 10-13-94 10-14-94 10-13-94
Location 299-€33-30 299-E33-34 299-£33-35 299-E34-2 299-E34-5 299-E34-2
Depth .- .- --- a.- ---
Type WATER WATER WATER WATER WATER WATER
Comments pup
Parameter | Units Result 1] Result Q Result Q Result Q Result Q Result Q
GROSS ALPHA pCi/fL NR NR NR NR NR NR
GROSS BETA pCi/L NR NR NR NR NR NR
CERIUM-144 pCi/L NR NR NR NR NR NR
COBALT-58 pLisL 3.180 u 1.550 u -0.448 u 3.420 u 3.420 u -3.420 u
COBALT-40 pCi/L -1.590 u 1.710 u 1.800 u 1.200 u 2.770 u 3.010 u
CESIUM-134 pCi/L HR NR NR NR MR NR
CESIUM-137 pLisL 2.090 u 0.851 u 0.904 1] 1.090 u 1.4%90 u 3.250 u
EUROPIUM- 152 pCi/L NR 0.599 U KR NR NR NR
EURCP UM~ 154 pCi/L 4. 830 U -10.600 u 3.930 u 1.990 U 8.970 U 16.700 U
EUROPIUM- 155 pLi/L -3.940 u -3.310 u 5.000 u ~0.134 u 7.130 u 3.910 u
IRON-59 pCisL -6.380 u 6.210 u 10.200 u 2.950 u ~6.640 u -6.080 u
TRITIUM pCi/L NR NR NR NR NR NR
POTASSIUM-40 pCi/L NR NR NR NR NR NR
MANGANESE-54 pCi /L R MR NR NR NR HR
SODIUM-22 pCi/t NR NR NR NR NR NR
NIOBIUM-94 pCi/L NR NR NR KR NR KR
PLUTONIUM-238 pCisL NR NR NR KR NR NR
PLUTONIUM-239/240 pEisL NR NR RR NR MR NR
RADIUN-226 pCi/L NR NR NR NR NR NR
RADIUM-228 pClisL KR NR NR NR NR NR
RUTHENTUM- 103 pLisL NR NR HR NR NR KR
RUTHENIUM- 106 pCi/L KR NR NR NR NR KR
TIN-113 pCi/t NR NR NR NR NR NR
STRONT IUM-90 pCisL NR NR NR NR NR NR
STRONTIUM pCi/L NR NR NR NR NR KR
TECHNETIUM-99 pListL 42 400 781.000 244.000 -1.510 u -0.633 u -1.080 U
THORIUM-228 pCist NR NR MR NR NR NR
THORIUM-232 pCisL NR NR KR NR NR KR
TOTAL URANIUM UG/L NR NR NR MR NR NR

The decimal places shown do not reflect the precision reported by the laboratory

00 "A3Y
00+00-1HE
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Sampd BOD4Q9 BOD4RO BOO4R1 BOD4R3
Date 10-13-94 10-17-94 10-21-94 10-18-94
Location 299-E34-2 299-E33-29 299-E33-35 299-E28-7
Depth --- --- .- b
Type WATER WATER WATER WATER
Comments SPLIT FIELD BLANK EQUIP BLANK
Parameter | Units Result Q Result Q Resutt Q Result Q
GROSS ALPHA pCi/L KR NR KR NR
GROSS BETA pCisL HR NR NR NR
CERIUM- 144 pCi/L 50.000 U NR NR R
COBALT-58 pCi/L 18.000 u -8.750 u -0.432 u ¢.895 u
COBALT-60 pCi/L 20.000 u -4 870 U -8.930 u -2.910 u
CESIUM-134 pCi/t 10.000 u NR NR NR
CESIUM-137 pi/L 10.000 u 2.590 u -1.890 U 17.000
EUROPIUM-152 peisL 20.000 u NR NR 0.898 u
EUROP TUM- 154 pCi/L 10.000 U 0.804 U 0.B804 u -2.080 u
EUROP IUM- 155 pCi/L 30.000 u -0.823 H] 0.548 u 2.570 u
IRON-59 pCi/L 20.000 u -13.900 u 0.704 1] -6.520 u
TRITIUM pCisL KR KR NR NR
POTASSIUM-40 pCi/t 100.000 u NR NR NR
MANGANESE-54 pCi/L 10.000 u NR KR NR
SODIUM-22 pLi/L 10,000 u NR NR NR
NIOBIUM-94 pCi/sL 10.000 u KR NR NR
PLUTONIUM-238 pCisL NR NR NR -0.007 u
PLUTONIUM-239/240 pCi/L NR NR NR -0.007 u
RADIUM-226 pCi/L 20,000 u NR NR NR
RADIUM-223 pCisL 50.000 u NR KR NR
RUTHENIUM-103 pCi/L 10.000 u KR NR NR
RUTHENIUM-106 pli/L 100.000 u NR NR 36.300 u
TIN-113 pCisL 10.000 u NR NR NR
STRORTIUN-50 ptisL KR NR NR NR
STRONTIUM pCi/L NR NR R 149.000
TECHNET IUM-99 pCisL -0.1590 u -1.120 u -2.410 u NR
THORIUM- 228 pCi/L 22.000 KR NR NR
THORIUM-232 pCi/sL 50.000 u NR NR NR
TOTAL URARIUM UG/L NR NR NR HR

The decimal places shown do not reflect the precision reported

by the laboratory

00 "A%Y
00+0C-THY
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RADIOCHEMICAL DUPLICATES (pCi/L)
SAMPLE: BOD4G0 BOD4N4
DATE: 10/14/94 10/14/94
LOCATION: 299-E33-12 299-E33-12
COMMENTS: DUPLICATE
PARAMETER CRDL | RESULT Q RESULT Q RPD
CESIUM-137 15 -3.62 U 2 U NC
COBALT-58 1.22 U 1.9 U NC
COBALT-60 25 21.7 21.9 9174
EUROPIUM-152 50 1.52 U -0.348 U NC
EUROPIUM-154 50 1.49 U -13.6 U NC
EUROPIUM-155 50 -1.34 U 0.383 U NC
GROSS ALPHA 3 0.417 0] 4.27 200
GROSS BETA 4 505 471 6.967
IRON-59 .05 6.1 U 10.6 U NC
PLUTONIUM-238 1 -0.0178 u -0.0243 8] NC
PLUTONIUM-239/240 1 -0.00761 U <0.0121 U NC
RUTHENIUM-106 -32 U 1.1 U NC
STRONTIUM 0.136 U 0.193 U NC
TECHNETIUM-99 15 1430 1530 6.756
TOTAL URANIUM .1 2.48 2.77 11.04
TRITIUM 400 406 333 19.75
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RADIOCHEMICAL DUPLICATES (pCi/L)

SAMPLE: BOD4Q6 BOD4Q8

DATE: 10/14/94 10/14/94

LOCATION: 299-E34-2 299-E34-2

COMMENTS: DUPLICATE
PARAMETER CRDL | RESULT Q RESULT Q RPD
CESIUM-137 15 1.09 U 3.25 U NC
COBALT-58 3.42 U -3.42 U NC
COBALT-60 25 1.2 U 3.01 U NC
EUROPIUM-154 50 1.99 U 16.7 1) NC
EUROPIUM-155 50 0.134 9] 391 U NC
IRON-59 .05 295 U -6.08 U NC
TECHNETIUM-99 15 -1.51 0] -1.08 U NC
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RADIOCHEMICAL DUPLICATES (pCi/L)
SAMPLE: BOD4K6 BOD4N8
DATE: 10/21/94 10/21/94
LOCATION: 699-52-54 699-52-54
COMMENTS: DUPLICATE
PARAMETER CRDL | RESULT Q RESULT Q RPD
CESIUM-137 15 0.632 U 1.86 U NC
COBALT-58 -11.8 U -0.458 U NC
COBALT-60 25 62.6 493 23.1
EUROCPIUM-152 50 5.16 U 2 U NC
EUROPIUM-154 50 -10.5 U -14.8 U NC
EUROPIUM-155 50 2.95 U -1.4 U NC
GROSS ALPHA 3 4.92 U 4.67 U NC
GROSS BETA 4 1820 1310 32.58
TIRON-59 .05 -1.35 U 12 U NC
PLUTONIUM-238 1 -0.0111 U -0.00345 U NC
PLUTONIUM-239/240 1 -0.00828 U -0.0103 U NC
RUTHENIUM-106 -11.5 U -55.1 U NC
STRONTIUM -0.103 U 0.213 u NC
TECHNETIUM-99 15 4250 4250 0
TOTAL URANIUM 1 6.82 6.99 2.461
TRITIUM 400 4290 J 4080 J 5.017

F-3
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RADIOCHEMICAL DUPLICATES (pCi/L)
SAMPLE. BOD4L4 BOD4NO
DATE: 10/19/94 10-19-94
LOCATION: 699-53-55C 699-53-55C
COMMENTS: DUPLICATE
PARAMETER CRDL | RESULT Q RESULT Q RPD
CESIUM-137 15 1.75 U 1.96 U NC
COBALT-58 0.0863 U -1.96 U NC
COBALT-60 25 10.7 U 16.8 u NC
EUROPIUM-152 50 1.74 U -8.9 U NC
EUROPIUM-154 50 0.816 U 17.7 8] NC
EUROPIUM-155 50 5.28 0] 5.84 u NC
GROSS ALPHA 3 1.89 U 2.68 U NC
GROSS BETA 4 219 233 6.194
IRON-59 .05 -10.6 U -1.38 U NC
PLUTONIUM-238 1 -0.00615 U -0.0128 U NC
PLUTONIUM-239/240 1 -0.00614 U -0.00957 U NC
RUTHENIUM-106 -27.3 U 449 U NC
STRONTIUM 0.114 U 0.0574 U NC
TECHNETIUM-99 15 552 608 9.655
TOTAL URANIUM N 4.31 4.65 7.589
TRITIUM 400 654 478 31.09

F4
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RADIOCHEMISTRY SPLITS (pCi/L)
SAMPLE: BOD4G0 BOD4N2
DATE: 10/14/94 10/14/94
LOCATION: 299-E33-12 299-E33-12
COMMENTS: SPLIT
PARAMETER CRDL | RESULT Q RESULT Q RPD
CESIUM-137 15 -3.62 U 10 U NC
COBALT-58 1.22 U 10 U NC
COBALT-60 25 21.7 36 49.56
EUROPIUM-152 50 1.52 U 20 U NC
EUROPIUM-154 50 1.49 U 20 U NC
EUROPIUM-155 50 -1.34 U 30 U NC
GROSS ALPHA 0.417 U 31 J 200
GROSS BETA 4 505 790 44.01
IRON-59 .05 6.1 U 30 U NC
PLUTONIUM-238 1 -0.0178 U 0.017 us NC
PLUTONIUM-239/240 1 -0.00761 U 0.004 U NC
RUTHENIUM-106 -32 U 100 U NC
STRONTIUM 0.14 U 200
STRONTIUM-90 2 0.17 U 200
TECHNETIUM-99 15 1430 1200 17.49
TOTAL URANIUM 1 2.48 1.5 49.24
TRITIUM 400 406 770 61.90

F-5
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RADIOCHEMISTRY SPLITS (pCi/L})

SAMPLE: BOD4Q6 BOD4Q9

DATE: 10/13/94 10/13/94

LOCATION: 299-E34-2 299-E34-2
COMMENTS: SPLIT

PARAMETER CRDL | RESULT Q RESULT Q RPD
CESIUM-137 15 1.09 0} 10 U NC
COBALT-58 3.42 U 10 U NC
COBALT-60 25 1.2 U 20 U NC
EUROPIUM-154 50 1.99 u 10 8] NC
EUROPIUM-155 50 -0.134 U 30 U NC
IRON-59 .05 2.95 U 20 u NC
TECHNETIUM-99 15 -1.51 U -0.15 U NC

F-6
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RADIOCHEMISTRY SPLITS (pCi/L)
SAMPLE: BOD4K6 BOD4P0
DATE: 10/21/94 10/21/94
LOCATION: 699-52-54 699-52-54
COMMENTS: SPLIT
PARAMETER CRDL | RESULT RESULT Q RPD
CESIUM-137 15 0.632 U 10 U NC
COBALT-58 -11.8 U 10 U NC
COBALT-60 25 62.6 61 2.588
EUROPIUM-152 50 5.16 U 30 U NC
EUROPIUM-154 50 -10.5 U 20 U NC
EUROPIUM-155 50 2.95 U 40 U NC
GROSS ALPHA 4.92 U 70 J 200
GROSS BETA 4 1820 1200 J 41.05
IRON-59 .05 -1.35 U 40 U NC
PLUTONIUM-238 1 -0.0111 & -0.004 U NC
PLUTONIUM-239/240 1 -0.00828 U -0.001 U NC
RUTHENIUM-106 -11.5 U 100 U NC
STRONTIUM 0.1 U 200
STRONTIUM-%0 2 -0.002 U 200
TECHNETIUM-99 15 4250 3400 22.22
TOTAL URANIUM 1 6.82 34 66.92
TRITIUM 400 4290 J 4500 4.778

F-7
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RADIOCHEMISTRY SPLITS (pCi/L)
SAMPLE; BOD4L4 BOD4N6
DATE: 10/19/94 10/19/94
LOCATION: 699-53-55C 699-53-55C
COMMENTS: SPLIT
PARAMETER CRDL | RESULT Q RESULT Q RPD
CESIUM-137 15 1.75 U 10 8] NC
COBALT-58 0.0863 U 10 U NC
COBALT-60 25 10.7 U 21 200
EUROPIUM-152 50 1.74 U 30 U NC
EUROPIUM-154 50 0.816 U 20 U NC
EUROPIUM-155 50 5.28 U 30 U NC
GROSS ALPHA 1.89 U 52 I 200
GROSS BETA 4 219 460 70.98
IRON-59 .05 -10.6 8) 40 U NC
PLUTONIUM-238 1 -0.00615 U -0.004 uJ NC
PLUTONIUM-239/240 1 0.00614 U 0.002 U NC
RUTHENIUM-106 -21.3 U 100 u NC
STRONTIUM 0.11 U 200
STRONTIUM-90 2 0 ] 200
TECHNETIUM-99 15 552 690 22.22
TOTAL URANIUM 1 4.31 2.4 56.92
TRITTUM 400 654 610 6.962
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